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2.4-Dichlorophenoxy-acetic 
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an oil emulsion 
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For impregnation of fruit wrapping-paper. 
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WOOD PRESERVATIVES 
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SANTOMERSE 


For fruit and vegetable washing, dairy 
cleaning, general farm cleaning. For- 
mulation of wettable powders and 


insecticidal sprays. 





PERMASAN 


To protect against bacteria or fungi. 
Applied by dipping, brush or spray. 





CRESYLIC ACIDS, 
CHLORINATED 
CRESYLIC ACIDS 


All grades, blended to customers’ 


requirements for this purpose. 





METHYL SALICYLATE 








As a masking agent for kerosene and 


other insecticide spray oils. 
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GROWTH-ACTIVATORS FOR MAXIMUM YIELDS 


AGRIMAX DRESSINGS 


New vitamin-hormone combinations 
which stimulate rooting, activate growth, 
give healthier plants and a richer harvest. 
Proved by world-wide field trials. 


AGRIMAX-C_ Growth activator and seed 
disinfectant for cereals. Contains Agrimax-M. 
AGRIMAX-M_ Mercurial seed dressing for 
cereals. Prevents seed-borne diseases. 


AGRIMAX-O Activator for seed potatoes 
—for increased crops, earlier lifting. 


to yourself. 


Technical literature 


The scientific principle behind these newly-discovered growth- 
stimulating materials applies equally to all farm crops. If 
you have a particular problem on this aspect of farming, our 


Research Department is at your service without obligation 


available on request 
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BY APPOINTMENT 
Agricultural Spraying Contractors 


to H.M. The King 


PEST CONTROL LTD. 


of 


CAMBRIDGE 


The first selective systemic insecticide was 
developed and put on the market by Pest Control Ltd. 
as PESTOX. 3. 

Now, just a year after launching this revo- 
lutionary method of killing the toe but sparing the 


friend, Pest Control Ltd. announce yet a further 
systemic chemical PISOPES TOX, 

This new substance does not replace 
PESTOX 3 but is an addition to the range of systemics, 
controlling further insects and protecting a further 
group of crops. Above all, FISOPESTOX. is safe for 
even the amateur to use. 

Pest Control Ltd. leads the world in 
Systemic Insecticides. 


Q 


PEST CONTROL LIMITED, BOURN, CAMBRIDGE Telephone: Madingley 
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Editorial 


World sugar production 


N IVorld Crop Reports we reproduce in shortened 

form Messrs. Czarnikow’s estimates of the world 
sugar crops for 1950-51. It has indeed been a 
year of bounteous sugar harvests. The total pro- 
duction of the world is estimated to amount to 
34,790,000 tons, of which nearly 22 million tons 
are cane and nearly 13 million tons beet sugar; 
an all-time record, exceeding by some 3,400,000 
tons the previous year’s record crop, and greater 
than that of 1939-40, which was in its turn a 
record, by some 5 million tons or 16.3%. Truly, 
the world population has increased by roughly 
300 millions, or about 15%, during the same period, 
but even so it is obvious that the amount of sugar 
available per head of world population is greater 
today than it has ever been previously. Indeed, 
it would seem that the prophecy of a former 
British Minister of Food that in the course of a tew 
years the world might find itself in presence of an 
unmarketable surplus of sugar, seems not unlikely 
to be verified. 

There would probably be little difficulty in dis- 
posing of any surplus that can arise, provided the 
undernourished millions, whose physical appetite 
for sugar is unbounded, could be provided with the 
necessary purchasing power to enable them to 
indulge in it, but this prospect, with the best will 
in the world, seems far from likely of attainment 
in the immediate future. 

Meantime, the patient British housewife, upon 
whose attitude on the matter of sugar rationing we 
have previously commented, may perhaps be ex- 
cused for wondering exactly what are the reasons 
which actuate the present Minister of Food to 
state that he cannot foresee any immediate prospect 
of being able to end sugar rationing in the U.K., 
and for reflecting upon the melancholy glory of 
living in the only country in which sugar is rationed. 
"he wonder may possibly be increased when she 
learns that British exports of refined sugar for the 
year 1950 reached another all-time record of 751,870 
tons or slightly over one-third of the raw sugar 
Mports during the same period. 

On the production side we find that in Europe 
heet-sugar production is up by 2,000,000 tons, 
‘ompared with the previous year, and by the same 
amount compared with pre-war. Great Britain 
has achieved a record of over 700,000 tons; Ger- 
many is approaching but has not yet reached her 
pre-war record, and France, Belgium, Holland, 
lurkey, Czechoslovakia and a number of others 
have far exceeded theirs. 

, n cane-producing countries the story 1s much 
he same. Cuba, with 5,700,000 tons, nearly 
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Comment 


reaches her previous highest total of 5,900,000 tons, 
although Indonesia with only 270,000 tons and 
Formosa with 400,000 tons are far below their 
pre-war output. On the other hand, the British 
Colonial Dependencies, India and Pakistan, South 
Africa, Hawaii, Porto Rico, Brazil, and a number 
of others are well above pre-war production. 

The result is due not only to increases in area 
and favourable season, but in many cases to 
improved agricultural methods in regard to both 
cane and beet, better varieties and better control of 
pests and diseases. Indeed, there seems no dis- 
cernible reason why in the future, crops should not 
further increase, when the world may well find 
itself in the position of having perforce to resume 
in some form the international control of sugar 
production, inaugurated in 1937 as a consequence 
of over-production, the machinery for which has 
been maintained in existence during and since 
the war. 

Meanwhile, -the British housewife continues to 
wonder. 


The Point IV programme 


HE programme of technical assistance for 
backward peoples sponsored by President 
Truman and familiarly referred to as the Point IV 
programme or more shortly ECA, is one of the 
most generous gestures ever made by one nation 
to the world at large. ‘There can be no question 
that the application of science and technology to 
the improvement of current agricultural practice in 
backward communities is the surest and, indeed, 
the only way of raising returns and thereby increas- 
ing the living standards of the vast multitudes of 
undernourished peasants who make up well over 
half of the world’s populations, and it is the aim of 
the Technical Assistance programme to help to 
secure this. On the other hand, it is becoming 
recognised that technical assistance by itself is to a 
large extent powerless to bring about the desired 
changes, obviously necessary though they may 
appear to Western eyes. ‘There are invariably 
other social and human factors which play an 
important, nay a predominating part and if these 
are not taken fully into account, success is im- 
possible. As a recent paper in Human Organisa- 
tion puts it, ‘the pressing problems of hunger 
cannot be solved entirely by technical know how.’ 
Poor agricultural returns may be a_ primary 
cause of hunger, want and poverty, but often there 
are equally powerful contributory causes such as 
excessive population concentration, bad or unsuit- 
able land tenure systems, inequitable or inefficient 
distribution, usury, indebtedness and the like. 
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To these may be added unreceptiveness to new 
ideas, inertia and lack of intelligence—all of them 
products of under- or malnutrition, as well as the 
powerful influence of established beliefs, custom 
and tradition. In such conditions one cannot expect 
that advanced improved procedures will invariably 
be accepted willingly in the first instance. Progress 
must be gradual and based upon the ability of the 
people to understand its value. 

Accordingly, there must be knowledge and 
understanding of all these intangible factors on 
the part of those attempting improvements in back- 
ward countries and receptiveness to new ideas on 
the part of the peasant cultivators whose lot it is 
sought to improve. 

In these circumstances education, and particu- 
larly mass education, of the people is all important. 
Progress in the introduction of technical improve- 
ments is in fact conditioned by progress in mass 
education to the advantages which technical im- 
provements can confer and the limitations and 
changes which they impose; while technicians must 
also learn that this sets a limit to the speed with 
which new practices can be introduced. 


International collaboration 


F ECA is to function effectively, however, 

there must obviously be close collaboration with 
the Governments of the territories which it is 
intended to benefit and with the numerous other 
international organisations for world betterment. 
Here the recent Review of Progress in the British 
Colonial Territories in 1950, published by the 
Central Office of Information, provides interesting 
information concerning collaboration not only with 
the ECA and the Organisation for European 
Cooperation (OEEC) but also with the specialised 
agencies of UNO such as FAO, WHO and ILO, 
together with the other European powers this side 
of the Iron Curtain having colonial interests and 
the Dominion members of the British Common- 
wealth. 

There are now four separate permanent inter- 
national Commissions charged with collaboration 
in development in different regions on which the 
U.K. as a colonial power is represented, viz., the 
Caribbean Commission inaugurated in 1942, 
the other members of which are the U.S.A., 
France and the Netherlands; the South Pacific 
Commission inaugurated in 1948, other members 
being the U.S.A., Australia, New Zealand, and 
France; and the Netherlands Commissicn for 
Technical Co-operation in Africa south of the 
Sahara, other members of which are France, 
Belgium, Portugal, the Union of South Africa, and 
Southern Rhodesia. British colonial interests are 
also represented on the UNO Economic Com- 
mission for Asia and the Far East. 
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This is an imposing list and when to this js 
added the very large number of other bodies 
special conferences and gatherings which have met 
to consider special aspects of different questions 
it assumes almost frightening proportions. Indeed 
one is almost tempted to wonder whether all this 
tremendous proliferation of activities and _ the 
necessity for technical and administrative officers 
to spend much time in attending meetings may to 
some extent retard progress. Certainly there is no 
lack of machinery for collaboration. Certainly 
also, many of the programmes which have been 
prepared promise great benefits in the future, 
provided they can be carried to fruition. The 
most striking is probably the Colombo Plan, but 
there are many others. Moreover, the willingness 
of the powers and countries concerned to contribute 
according to their abilities and resources, and 
notably the contributions of the United States 
through ECA, are guarantees that at any rate 
a goodly proportion of the technical skill, finance, 
and materials required will be forthcoming. But 
again one wonders if there may not be some 
obscuration of the forest by the trees ? Moreover, 
one wonders whether even yet sufficient allowance 
is being made for the urgent and immediate need 
for educating the masses of people whom it is the 
aim to benefit to a full appreciation of the situation. 
Certainly in the British Colonies increasing stress 
is being laid on mass education, but is the effort 
even yet commensurate with the need, and is there 
anything like complete agreement as to the best 
approach, or perhaps one had better say approaches, 
to the problem? At present it would seem that 
mass propaganda (we will not say mass education) 
is making its greatest strides in backward areas in 
the political field. It is probably only natural that 
the loudly voiced proclamations of political agi- 
tators, based on the facile assumption that political 
independence or a change in the system of govern- 
ment, will prove a panacea for all evils, should 
powerfully influence the untutored minds of primt- 
tive peoples. It is, nevertheless, regrettable that 
such arguments, supported as they often are by 
little or no concrete evidence, should be allowed to 
obscure the real issues and to darken counsel. 


Antibiotics and feedingstulfs 


HE medical virtues of the antibiotic substances 

are well known. Indeed, the rate of develop- 
ment in this new branch of science has been S? 
rapid that penicillin can now be looked upon as 4 
veteran striving to keep in the race with the younge! 
generation of streptomycin, aureomycin, teffé 
mycin, and the rest. From time to time there 
have been reports that the antibiotics might enter 
the agricultural field. Some attention has bee? 
given to the possibility of using antibiotic sub- 
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stances as agricultural fungicides. However, what 
seems certain to be the major contribution of anti- 
biotics to agriculture is more surprising and less 
obviously in line with previous antibiotic functions. 
As trace nutrients in animal or poultry fodder the 
antibiotics are powerful growth stimulants. 


Some time ago it was found that by-product 
material from the fermentation processes of anti- 
biotic manufacture was a useful feedingstuff, giving 
responses that outweighed the expectable results 
from the content of normal nutrients. It seems 
now that these effects were due to the residual 
presence of antibiotic substances themselves. In 
the United States numerous feeding tests on fodder 
rations with and without added antibiotics have 
shown increases in rate of growth of the order of 
10 to 30%. Chickens, turkeys, pigs, cats, and 
rats have all shown these dramatic responses. In 
some experiments terramycin, the antibiotic derived 
from a soil mould, has been found the most influ- 
ential supplement to feedingstuffs; with strepto- 
mycin, aureomycin, and penicillin less influential 
in that order. In others the most stimulating was 
bacitracin, with terramycin and penicillin slightly 
less and about equally effective. 


The significance of this development is best 
demonstrated by figures. With young poultry 
the average weights (in grams) at four weeks follow- 
ing various antibiotic additions to identical basic 
rations showed that although growth increases were 
all positive, the effects varied in degree. Thus, 
averaging the gains for one variety showed an 
average gain of 25°%; for the second variety the 
average gain was just over 12%. Nevertheless, the 
effect was clearly one of trace jnfluence since extra 
gains, for tenfold increases in the antibiotic addi- 
tions were not striking. 


In practical terms, the additions to fodder were 
no greater than about one-third of an ounce in- 
corporated in each ton of food. 


Antibiotic supplements for animal feedingstuffs 
are being made commercially available in the 
United States this year. One of the best-known 
chemical corporations has chosen bacitracin for 
this purpose. Practice in nutrition would seem 
to be ahead of nutritional theory for it is not yet 
known why the antibiotic class of substances exert 
these impressive influences upon growth. Do 
they suppress organisms that retard growth? Do 
they encourage growth-promoting organisms ? Or, 
by suppressing micro-organisms in the digestive 
tracts, do they enable the animal to produce mcre 
vitamins from the raw materials of diet ? 


It scarcely needs pointing out that this new dis- 
‘overy may have the most profound bearing upon 
the protein-producing problem of countries whose 


supplies of animal feedingstuffs are costly or 
limited. 
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Malayan canned pineapples 


I* the far off happy days before the war Malayan 
canned pineapples were a feature of the British 
dietary. They could be seen in every grocer’s 
shop and enjoyed the distinction of being the 
cheapest canned fruit on the market; after Hawaii 
Malaya was the largest producer in the world. 

The industry was indeed of considerable size and 
importance, the total production annually amount- 
ing on the average to 2} million cases valued at 
approx. £1,000,000. Its origin was peculiar as it was 
a by-product of the rubber industry. The crop 
was interplanted between young rubber trees as a 
catch crop until such time as the trees covered 
over, thereby helping to offset some of the costs in 
establishing rubber plantations. It was entirely 
in the hands of the Chinese planters who erected 
factories for processing and canning the fruit. 
These were usually very primitive and methods 
were inefficient. With the cessation of the exten- 
sion of rubber planting in 1930, the question of 
maintaining the industry and at the same time 
improving production conditions received the atten- 
tion of the Malayan Governments. 

As a result steps were taken to encourage the 
planting of pineapples as a main crop and to 
modernise factories. Experiment stations were 
established to investigate the problems of the 
industry and an experimental factory was erected, 
with a canning specialist in charge. Good progress 
was made and by 1940 the industry was in a fair 
way to becoming modernised. 

The invasion of Malaya by the Japanese com- 
pletely destroyed the industry; pineapple planta- 
tions were abandoned and all the factories save one 
were either completely destroyed or very badly 
damaged. 

Since the re-occupation, considerable efforts have 
been made to restore the industry; replanting and 
the restoration of the factories were begun. Pro- 
gress was slow at first as everything had to be 
started afresh from the word go, but by 1949 
production already amounted to 300,000 cases, and 
in 1950 it had risen to approximately 700,000 cases. 
It is hoped that by 1952, when most of the newly 
planted areas should be in bearing, it will once 
more be in the region of 2,000,000 cases annually. 

Moreover, real progress is stated to have occurred 
in modernisation of canning practice and we are 
informed that at least one completely modernised 
factory employing the most up-to-date methods, 
including automatic peeling and coring of the.fruit 
and automatic exhaustion and sealing of the cans, 
will shortly be in operation if indeed it has not 
already started. It will also include provision for 
preserving and canning pineapple juice, an opera- 
tion not previously undertaken in Malaya. Research 
has recommenced and the reorganisation of the 
economic side of the industry has been undertaken. 
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The whole story is one of remarkable enterprise 
and courage, for to the heavy task of resuscitating 
the industry in face of difficulties have been added 
the effects of banditry and lawlessness bent only 
on destroying all semblance of law and order at the 
dictates of Communist ideology. 


Rust 


O most people, even perhaps to modern 

mechanised farmers, rust means the decaying 
oxidation of metal surfaces. Yet, for all the 
troubles that have been caused by this inorganic 
type of rust, the world has suffered far more from 
a biological rust, the rust diseases of cereals. 
E. C. Large, in his monumental book, still all too 
little known, The Advance of the Fungi, has said: 
‘In all the great grain-producing countries the 
Rust epidemics were more disastrous than Fire or 
Flood; the produce lost was the principal staple 
foodstuff, the biologic fuel of Western civilisation.’ 
Despite the great advances made in the past 40 years, 
there has been no cease-fire in the battle between 
cereal varieties and species of rust fungi. It is 
continuous warfare and periods of apparent peace 
are merely deceptive. 

At the present time the American wheat crop is 
seriously threatened by rust. Last year Puccinia 
Graministritict race 15 B, a species of rust fungus 
hitherto considered unimportant, invaded varieties 
of wheat that had never been attacked by rust 
before. In north Dakota and north-west Minne- 
sota as much as 25%, of the wheat crop is said to 
have been ruined, and the invasion spread south- 
wards into Texas and Mexico. ‘This southwards 
movement of the invasion was an ill omen for 1951, 
for in the warmer southern climates the fungus can 
survive during the winter and the spring spores 
can be spread northwards again by wind. Accord- 
ing to Dr. Stakman, late President of the American 
Association for the Advancement of Science, the 
present rust epidemic is more serious than the last 
American epidemic in 1935. At the same time 
another species of rust, race number 7, is attacking 
oats. In this struggle between man-bred wheat 
varieties and rust Nature is hitting back; hitherto 
‘ quiet ’ rust species are gaining a powerful beach- 
head with supposedly resistant cereal varieties. 
Nor is it easy for the plant-breeder to counter 
this new threat. It takes some 12 years to breed 
a new wheat variety. The immediate policy would 
seem to be to choose the most resistant varieties 
from the 13,000 already known. ‘To change the 
varieties already threatened is undoubtedly sound 
tactics. However, it is said that the current 
dangers have been foreseen and that some progress 
has been made in the past towards developing 
wheat varieties resistant to the 15 B rust. 

Those who believe that there is a ‘ balance of 
Nature’ and natural limitations to man’s crop- 
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increasing ambitions will no doubt regard the :g5o 
and 1951 rust menace as a reaction to the crop 
increases of the past 10 years. Even if there is 
truth in this type of philosophy, agricultural 
science must press to its own limits in countering 
the attack. 


The balance of nature 


ITH the proliferation of new methods and 

new chemicals for the control of pests, 
diseases and weeds, there is the ever present risk 
that their introduction and use on a large scale 
may upset the balance of nature oft-times in totally 
unexpected directions. The classical instance of 
the damage to the red clover crop in parts of the 
U.S.A., following large-scale dusting with DDT 
to control malarial mosquitoes, which resulted in 
the destruction of the bees which fertilised the 
clover flowers, immediately comes to mind. 

A recent example of this came to light at the 
recent Conference on Weed Control in California, 
at which Dr. van Overbeek called attention to some 
unexpected results from the use of 2-4 D for con- 
trolling weeds in sugar-cane fields. 

One of the major pests of that crop is the Moth 
Borer (Diatroea), the larva of which tunnels into 
the stem of the cane and causes serious losses. 
The eggs of the insect are laid on the leaves of the 
cane where they are parasitised by a very small 
wasp (Trichogramma spp.) which exercises an 
important controlling influence by reducing the 
number of larvae which hatch out and subsequently 
attack the stem. 

Dr. van Overbeek reported that the moth of this 
pest has shown a decided preference for laying its 
eggs on the leaves of sugar cane which have been 
wetted with 2-4 D in the course of weed control 
operations. On the other hand, the parasitic wasp 
has evinced a decided distaste for eggs of the borer 
laid on cane so treated. The net result is that 
parasitisation of the eggs of the borer is greatly 
reduced, with a decided increase in the borer 
population and consequently greater damage to the 
cane crop. 

It is yet another example of the unexpected 
results which may follow the ingenious efforts of 
man to control pests end weeds, and is a further 
warning, if one is needed, of the dangers which 
may attend interference with the balance of nature. 
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Blossoming almond trees in the modern orchard of 
an agricultural settlement in Israel. Although this 
picture looks very spring-like, these trees actual) 
flower in January. The almond is believed to be « 


native of western Asia. 
(Photo: Zionist Informi«uaon Office. 
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Jute and the Jute Industry 


W. A. M. WALKER, C.B.E. 





Jute is one of the most important commercial fibres. and its production is almost entirely confined to the 


Indian subcontinent. At present, the jute industry is experiencing difficulties which have arisen chiefly as a 


result of the partition of India in 1947. The following is'an account of the industry and the problems con- 


fronting it; the Author was Chairman of the Indian Jute Mills Association and Honorary Adviser on jute 


supplies to the Government of India from 1940-1945. 





HIS article on jute and the jute 

industry is written at a momentous 
and critical stage in the history of both the 
raw material and the manufactured article. 
The difficulties which confront both sec- 
tions of the trade have arisen almost 
entirely as the result of the partition of 
India into separate Dominions and it will 
be the purpose here to endeavour to deal 
with the position of both sections before 
and since that event in August 1947. It 
may be that the present state of affairs will 
assume a healthier aspect before this 
article is in print, and indeed unless there 
is an immediate improvement in _ the 
rapidly deteriorating position as it exists 
today, the outlook for both raw jute and 
jute manufactures must be regarded as 
very unfavourable. 


llistorical 


Jute is the fibre extracted from plants 
of the genus Corchorus of which in com- 
merce two separate species are grown 
Corchorus capsularis (or white jute) and 
Corchorus olitorius (or Tossa jute). It is a 
plant which has been grown in India from 
time immemorial, although there is little 
recorded history of its origin. From 
ancient literature, it is inferred that jute 
may have had its origin somewhere in the 
Mediterranean areas, but it has been 
recently established that it was in existence 
in India some centuries before the begin- 
ning of the Christian era. The cultivation 
of the plant did not develop extensively 
until early in the 1gth century, its principal 
uses before then being for its leaves, for 
food and medicinal purposes, and for the 
hbre, for cordage and a coarse kind of 
cloth. It was not until late in the 18th 


‘entury that a small shipment of jute 
hbre (described as pat) was shipped to 
England, and there appears to have been 
little further progress until about 1828, 
when the flax manufacturers of Dundee 
decided to experiment with jute fibre on a 
From the commercial point 


large scale. 
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Loading bales of jute into an American ship at Chittagong Port, East Pakistan 


of view, therefore, it may be taken that 
jute first assumed some importance in the 
fibre world, early in the 19th century. 
From then its advance was rapid, until 
today it occupies the position of the second 
largest fibre crop in the world. 


Cultivation and harvesting 


The production of jute may be regarded 
as almost a monopoly of Pakistan and 
India. Cultivation of the fibre has been 
attempted in a number of other countries, 
but only Brazil can claim to have made 
much progress in this direction, and the 
total production outside Pakistan and 
India may safely be placed at well under 
10°,, of the world’s total. 

Jute is essentially a rainy season crop, 
damp heat being most favourable for its 
growth, although excessive rain delays 
both sowing and cultivation. It grows to 
perfection on loamy soils ; on clay soils 
yields are low, while a coarse fibre is 
obtained on sandy soils. The plant is 
grown on highlands as well as lowlands 
which are not liable to flooding before the 


middle of the year. Floods do not cause 
excessive harm provided the plants are 
sufficiently strong at the time of flooding, 
but growth is naturally impeded. Jute 
grown on highlands is invariably superior 
in quality to lowland crops. 
Preparation of the land 
usually takes place after the first showers 
of rain during February and March, and 
the method of ploughing is that of the 
early ages. Up to the present little has 
been done by way of manuring the soil on 
any scientific principle, although a certain 
amount of green manure and cow dung are 
applied. ‘The season for sowing extends 
from about the middle of February until 
the end of May, and about 10 Ib. of seed 
per acre are used in the case of C. capsu- 
laris, and about 8 lb. in the case otf 
C. olitorius. After the plants are about 
6 in. high the operations of weeding, hand 
hoeing and thinning out are carried out 
twice, and in some cases three times. 
Harvesting commences about the begin- 
ning of July, and continues until October. 
The plant is cut with a sickle close to the 


for sowing 





127 








ground, or if growing in deep water is 
pulled up by the root. The plants are 
then tied in bundles and steeped in water. 
This process, known as retting, takes from 
10 to 20 days, and is perhaps one of the 
most unpleasant of the operations in jute 
growing, so far as labour is concerned, 
entailing as it does a considerable amount 
of standing in stagnant pools and ditches. 
The process of stripping the fibre from 
the stem follows. ‘This is a manual opera- 
tion which must be carried out within a 
couple of days after retting is completed. 
The fibre is then washed and dried in the 
sun for two or three days and thereafter 
tied in bundles ready for marketing. 

No satisfactory mechanical method of 
extracting the fibre has yet been invented, 
and the difficulty of obtaining labour to 
carry out the retting operation is one 
which has confronted other countries 
which have attempted the growing of jute. 

It should be observed that the processes 
entailed in the cultivation and harvesting 
of jute are complicated and generally can- 
not be undertaken by the cultivator and 
his family alone. In consequence large 
numbers of cultivators employ outside 
labour, while there is a great deal of 
communal assistance in the districts. 


Marketing and disposal 


It is estimated that some 3 million acres 
are under jute cultivation in Pakistan and 
India. Most of the cultivated area is in 
very small holdings and the average size 
per cultivator is about 1} acres. The 
fibre yield varies according to districts, 
three bales per acre, equivalent to 1,200 lb., 
being regarded as a high average yield. 
The output in some districts or under 
adverse climatic conditions falls as low as 
2} bales per acre. 

It can well be imagined that the mar- 
keting of this large crop by such a vast 
number of cultivators presents many 
difficulties, not least among these being 
the number of middlemen through whose 
hands the crop passes before it reaches the 
actual baler. Malpractices, too, are com- 
mon, and although the real cost of mar- 
keting from smallholder to baler could be 
covered by a reasonable figure, this in fact 
is far from being the case. As a result 
the ryot (cultivator) generally receives a 
much lower price for his bundles of jute 
than prevailing market conditions warrant. 

The up country markets may be divided 
into three categories, (a) village, (6) primary 
markets, and (c) secondary or baling 
centres, and it is in the first of these that 
the cultivator usually disposes of his crop, 
as his jute is not all ready for sale at one 
time, and hence has to be sold piecemeal 
in the small village markets. 
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Cutting a typical field 


In 1937 the Government of India set up 
the Indian Central Jute Committee, and 
in 1940 this Committee published a com- 
prehensive report on the marketing of 
jute. As a consequence of this publication 
the Government, through the district 
officers, attempted to put a stop to some 
of the abuses which were common in the 
up country markets, and to obtain better 
selling conditions for the grower. ‘These 
efforts have met with a limited amount of 
success, but much remains to be done to 
protect the growers’ interests. 

After passing from the growers’ hands, 
through the middlemen, the crop reaches 
the balers’ premises, most of which are 
situated at the larger centres in the jute- 
growing districts. Here the fibre is sorted, 
graded and baled into various qualities, 
which, for fibre intended for consumption 
by mills in India, usually consist of three 
marks, tops, middles and bottoms. Such 
jute is made up into what are known as 
kutcha bales, usually weighing 240, 280 or 
320 Ib. as distinct from jute intended for 
export (and to a limited extent for mill 
consumption in India) which is hydraulic- 
ally pressed into bales of 400 Ib. each. 

Before partition in 1947, and after allow- 
ing 500,000 bales for domestic consumption, 
roughly 95°%, of the crop found its way to 
Calcutta, either for use by the Indian mills 
or for export. 


Area cultivated 


The average area annually cultivated for 
the 10 years up to the time of partition in 
1947 Was 2,630,000 acres, the highest 
being 5,669,000 in 1940-41 (the jute season 
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of jute with sickles 


is calculated from July-June), and the 
lowest 1,880,000 in 1946-47. ‘The ex- 
planation for the exceptionally high figures 
in 1940-41 lies in the fact that in 1940 
the Bengal Government introduced a bill 
for regulation of the acreage under jute 
cultivation. The recorded acreage for that 
year was taken as the standard, with the 
result that every piece of land on which 
jute could conceivably be grown was 
included in the returns required under 
the Act. Subsequent acreages were 
licensed each year as a percentage of the 
recorded acreage, the percentage licensed 
being determined by the Government of 
Bengal in consultation with certain ad- 
visory bodies. Licensing was maintained 
in both Dominions after 1947, but was 
abandoned by India last year in an effort 
to stimulate jute growing in that country. 
The Government of India is determined 
to aim at self-sufficiency in the matter of 
jute supplies and this will mean at least 
doubling the acreage under cultivation at 
present. It also presents many difficulties 
as the quality and colour of jute hitherto 
grown in West Bengal, Assam and Bihar 
is not suitable for the Indian mills and s 
generally speaking much inferior to that 
grown in most parts of East Pakistan. 


Output 

Output has varied very c nsiderably, 
from a figure of 13,186,000 bales of 400 Ib. 
each in 1940-41 to 5,474,000 tl: following 
year, 8,539,000 in 1947-48 and a total 
estimated -variously at from 5 500,000 
6,000,000 bales from Pakistan, and 


3,000,000 bales in India, for 1‘)50-5!- 


World Crops. Api! 199! 








Th 


307 
of t 
the 

how 
diffe 
into 
gave 
area 
Ind: 
usec 
inak 
at a 
divi 
the 

expr 
Paki 
tion 
Calc 
burs 
tion 
of t 
tion 
date 
the 

and 
tor 
Paki 
bale 
conc 
trad 
cant 
indy 
side 
the 

Paki 


We 








the 


Ires 


940 
bill 
jute 
hat 
the 
ich 


der 


al 











Boome T 4 Gong 
Sone ee 


Smet 


ur 0% 
sth y ¥ 





Stripping fibre from the stem after the plants have been retted for 10-20 days 


The effect of partition 


Up to the time of partition the quantity 
of jute consumed by mills in India had 
been steadily increasing, having risen from 
30% of the available crop at the beginning 
of the century to 70% in 1947-48. With 
the separation of Pakistan from India, 
however, the position assumed a somewhat 
different aspect. The division of Bengal 
into West Bengal and Eastern Pakistan 
gave to Pakistan 70°/, of the jute-growing 
areas, most of which had hitherto fed the 
Indian mills, the West Bengal crop being 
used chiefly for export purposes. The 
inability of the two Dominions to arrive 
at a satisfactory settlement regarding the 
division of the export duties resulted in 
the imposition by Pakistan of a separate 
export duty on all jute exported from 
Pakistan, whether intended for consump- 
tion in India or for export abroad through 
Calcutta. This imposed an additional 
burden on the Indian mills, and the situa- 
tion deteriorated further on the devaluation 
of the Indian rupee and the non-devalua- 
tion of the Pakistan rupee. Prior to that 
date India had enacted legislation fixing 
the maximum prices to be paid for jute, 
and Indian mills were consequently unable 
to make purchases at the rates ruling in 
Pakistan, with the exception of 800,000 
bales for which a barter agreement was 
concluded. The result of this lack of 
trading is that, whilst at present India 
cannot grow sufficient jute for its own 
industry, Pakistan will have a very con- 
siderable surplus available by the end of 
the current season. Up to this year 
Pakistan had only one port available for 
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foreign export—Chittagong—and although 
by considerable effort the facilities of the 
port have been steeped up, it is still 
unable to deal with the major portion of 
the crop. The total overseas shipments 
from Chittagong in 1949-50 were 1,500,000 
bales. During the period July-October 
1950 the port handled 600,000 bales, but 
during this same time Pakistan also 
shipped 650,000 bales through Calcutta in 
bond, all to foreign ports. 


Market prices 


Prior to the outbreak of the last war 
prices of raw jute were low, the Calcutta 
value being about {21 per ton. As the 
result of a carefully controlled price policy 
there was an advance of only {12 per ton 
by the end of the war, but by August 
1947 the price had risen to £63 per ton. 
Today it is {go per ton in Pakistan and 
£76 per ton in India. These prices are 
not export prices, but the figures at which 
loose jute is available in the respective 
countries. Average quality jute from 
Pakistan was quoted up to the end of 
November at {114 10s. od. per ton in 
Dundee, and is now £163 tos. od. per ton. 
Supplies of jute for export are not available 
from India. 


Jute manufacture 

Jute was first exported in quantity to 
Great Britain in the year 1828 as the 
flax manufacturers in Scotland were con- 
vinced of its suitability for spinning into 
yarns suitable for making rough packing 
materials. ‘Their convictions proved to be 
correct and from then on the foundations 


of an extensive jute manufacturing in- 
dustry were laid in Dundee. 

The process of manufacture is simple 
and nearly identical with the manufacture 
of flax. It consists of ten operations, 
as follows: 

Batching. ‘The jute, after selection into 
suitable grades for the type of yarn re- 
quired, is passed through the fluted rollers 
of a ‘softener.’ In this process a mixture 
of oil and water is applied to the fibre, 
thus softening it prior to being conveyed 
to the... 

Breakers. ‘‘hese machines shorten the 
jute fibres and convert them into a rough 
sliver which passes on to the... 

Carding machine, the primary func- 
tion of which is to lay the rough slivers 
parallel to each other, producing a more 
uniform sliver which is passed on to the... 

Drawing machines, where the slivers 
are further split up and drawn into finer 
filaments of more equal size slivers. ‘There 
are generally two or sometimes three draw- 
ing operations before the slivers reach 
the... 

Roving frames. Up to this stage the 
fibre has remained in the form of a sliver 
(i.e. in ribbon form without twist). At 
the roving frame the fibre is once more 
split up by a combing process and then 
given a slight twist before passing on to 
ae 

Spinning frames where the rove is 
spun into the count of yarn required. 

Winding. Here the yarn is wound into 
cops for the weft and on to spools for the 
warp. 

Dressing. ‘The warp yarns are passed 
through the dressing machine where they 
are starched and passed over a series of 
heated copper drums; they are then 
wound on beams ready for... 

Weaving into plain or twill cloth. In 
European countries it is common for a 
weaver to attend to anything up to six 
looms, but in India the general rule is one 
man to a loom. 

Finishing. After weaving the cloth is 
damped with water in a sprinkling machine 
and then calendered. Other finishes are 
known as double calendered, cropped and 
mangled. 

Manufacture is divided about equally 
between sacking and heavy fabrics, and 
hessian and kindred light fabrics. 


Consumption of jute fabrics 


The United States is by far the largest 
consumer of hessian fabrics, or burlap as 
it is called there. ‘The Argentine is also a 
large consumer, while the U.K., Australia, 
New Zealand, South Africa, West Indies 
and the Far East are amongst the principal 
users of sacking goods. 











At the beginning of the present century 
about 70°, of the available jute crop was 
exported from India and manufactured, 
almost entirely into jute fabrics, in the 
U.K. and certain other European countries. 
The industry in India, which was started 
near Calcutta in the year 1859, made such 
rapid strides, however, that by the begin- 
ning of the first world war, it was con- 
suming 50%, of the available crop, and at 
the close of the last war the figures of 1g00 
were completely reversed. ‘There was no 
doubt that working costs in India were 
much cheaper and there was little differ- 
ence in the quality of the products. Imme- 
diately before the last war countries outside 
India were principally engaged in manu- 
facturing fabrics outside the common 
standard range, with the exception of one 
or two Central European countries where 
cheap manufacturing costs enabled them 
to compete with similar Indian-made 
fabrics. ‘The total number of looms in 
India is now 68,614, of which 65,762 are 
controlled by members of the Indian Jute 
Mills Association, to which members are 
hound by agreement and governed by 
very stringent rules and by-laws. Outside 
India the principal jute manufacturing 
countries are U.K., France, Brazil, Italy, 
Belgium and Germany, which latter 
country before World War II headed the 
list of countries outside India, but is now 
only slowly recovering from the effects of 
the war. 

The Jute Working Party in this country, 
in submitting its report in 1948, recom- 
mended protection as the only salvation of 
the Dundee jute industry, although in its 
figures of manufacturing costs those of the 
Indian mills were considerably under- 
stated and it is doubtful whether at that 
date there was any very substantial differ- 
ence in production costs. It must always 
be borne in mind that labour efficiency in 
India is low and it takes four men to 
perform the task allotted to one in Euro- 
pean countries. 

At the present moment, owing to the 
situation between Pakistan and India, the 
jute inCustries of other countries are enjoy- 
ing a period of prosperity and today we 
have the extraordinary situation of Euro- 
pean countries supplying the U.K. with 
manufactured jute products. Even more 
remarkable is the latest reported agreement 
arrived at between Pakistan and Spain 
whereby the latter country will import 
jute from Pakistan, manufacture it, and 
return a large percentage of those manu- 
factures to Pakistan, who in its turn is 
free to dispose of them in other countries! 
Jute manufacturers—prices 

The past popularity of jute fabrics has 
in the main been due to their cheapness 
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Spinning frames, where the rove is 
spun into yarn, in a Calcutta jute mill 





Weaving department of an Indian 
jute mill 





The finished cloth. After weaving it 
is sprinkled with water and calendered 


and easy availability. Neither of these 
conditions exist today and jute goods are 
in danger of losing their well-established 
place in the field of the world’s packaging 
materials. Before the last war hessian 
goods were £34 10s. od. per ton and world 
demands were easily fulfilled. During the 
war supplies for civil needs were restricted 
as the manufacturing industry, particu- 
larly in India, had to turn its hand to the 
supply of a large variety of war materials, 
the manufacture of many of which had 
never before been attempted—tentage, 
parachutes, material for laying air strips, 
etc., etc. Despite this and as a result of 
careful control, the price of hessian at the 
end of the war was only £75 per ton. 





‘Today in India it is £150 per ton ex-riills, 
to which has to be added the staggering 
export duty of {£112 10s. od. per ton! 
The recent increase of this duty, from {6 per 
ton to £26 §s. od. in 1949, to £56 5s. od, 
and later to {112 10s. od. in 1950, was 
designed by the Government of India to 
avoid inflation in the first place, since the 
major portion of hessian manufactures 
were consumed in hard currency areas. 
It was found, however, that owing to the 
paucity of supplies and uncertainty regard- 
ing deliveries, prices in the U.S. were far 
above the Indian equivalent and the 
Government of India finally took the step 
of raising the export duty to its present 
fantastic figure. (It is estimated that on 
the basis of average shipments the Govern- 
ment of India will receive the equivalent 
in dollars of £26} million on shipments of 
hessian over one year to the U.S. alone— 
devaluation with a vengeance!) This 
naturally operates very severely in soft 
currency countries importing from India, 
but gives a hitherto undreamed of advan- 
tage to manufactuiing countries outside 
India. It is somewhat unlikely that the 
advantage will be permanent, but there is 
no doubt that subject to export facilities 
for the raw material from Pakistan, manu- 
facturers outside India are cashing in on 
this golden opportunity, since despite their 
higher manufacturing costs they can sell 
their hessian products at a far lower rate 
than the Indian equivalent. This state of 
atfairs cannot continue indefinitely. A vast 
industry in India employing 300,000 people 
is losing its hitherto unrivalled position. 
Substitutes, particularly paper, are being 
encouraged and even in the field of jute 
other countries are beginning to consider 
trving to grow their own crops, or at least 
setting up their own mills. Pakistan 
interests have pow completed arrangements 
for the setting up of three mills, each of 
1,000 looms, in the centre of its jute- 
growing districts. 


Research and publicity 


No article on jute or its manufactures 
would be complete without a few words 
on research problems. Very little research 
had been carried out either in the field or 
the laboratory until the year 1937. In 
that vear the Government of India set up 
the Indian Central Jute Committee which 
was financed from the central revenue. 
Its functions as originally laid down were 
principally confined to research into the 
spinning qualities of jute, but since then 
it has embraced a wider field of activities. 
In the same year the Indian Jute Mills 
Association set up the Indian /ute Mills 
Association’ Research Institute, hich has 


(Concluded on p. 135) 
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OMPARISON with other cereals pro- 
«er no guide to the manurial 
requirements of rice, for whereas other 
cereals are grown on dry land, rice 
is grown in water. Vast areas under rice 
have been cultivated annually in Asia for 
very many years, in some cases for cen- 
turies, without the application of fertilisers 
or manures, vet the yield remains at a 
remunerative level. 


Plant food resources in paddy soils 


It is probable that the crop receives a 
certain amount of fertilising material in 
the irrigation water. ‘The plant depends 
mainly for its nitrogen, however, on the 
decomposition of organic matter under 
anaerobic conditions, and in the earlier 
stages of growth takes up its nitrogen in 
the form of ammonia. In the later stages 
of growth, manuring with nitrates some- 
times proves advantageous. It is generally 
agreed that rice soils have the power of 
fixing nitrogen. Azotobacter are always 
found in large numbers in such soils, and 
it is probable that these, in association 
with algae in the presence of the growing 
rice roots, may bring about nitrogen 
fixation. 

Apart from phosphates carried in solu- 
tion in irrigation water, there appears to 
he no natural means for increasing the 
amount of this element in the field, and 
as the plant removes considerable quan- 
tities from the soil, it may be anticipated 
that the crop will respond to applications 
of phosphates. Manuring with phosphates 
‘requently does give increased yields, but 
in some cases it fails to give any response. 

Rice soils usually contain sufficient 
potash for the requirements of the crop, 
and manuring with this element is often 
without effect. Calcium applications are 
also usually unnecessary, as the plant 
fourishes best in a slightly acid medium. 
Occasionally, however, calcium application 
's found to be advantageous where the land 
8 too acid, where a heavy soil is thereby 
improved mechanically, or where the cal- 
‘lum stimulates nitrogen fixation. 


Importance of trace elements 


There is reason to relieve that trace 
lements play an important réle in all 
‘tages of the development of the plant; it 
8, indeed, possible that the limiting factor 
of growth and yield is to be found in the 
deficiency or excess of an element in the 
“oil other than nitrogen, phosphorus or 
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The Manuring of Rice 
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Rice is so tital a factor in world 
food supplies that all matters con- 
nected with its production are of 
Notwithstanding this, 
about the 
requirements of the crop is still 
and 


extent, conflicting. 


importance. 
information manurial 


incom plete even, to some 
In this paper 
the author, who has made a special 
study of the crop for many years, 


summarises existing Inow!ledge. 





potassium, though the plant requirement 
for such element or elements may be small. 
Iron and manganese are the two most 
important of these trace elements, and it is 
probable that their absorption is related 
to the uptake of sulphur by the plant. 
Symptoms of boron, copper, and zinc 
deficiency have been obtained in cultural 
solutions, but field evidence is incomplete. 
The resistance of the plant to certain 
diseases has been noted by several authori- 
ties; it may be that increase of knowledge 
of the ideal balance of trace elements in 
the soil may lead to developments in the 
methods of control of diseases. 


Response of crop 
to fertiliser applications 


Artificial fertilisers have been applied 
to the rice crop in many countries, but in 
Asia, although significantly increased yields 
have been recorded in many experiments, 
their use is by no means widespread, due 
perhaps to the widely divergent results 
obtained, but more generally to the culti- 
vators’ poverty which precludes them from 
purchasing fertilisers. 

In the first growing stage of the plant 
inorganic manures are more effective in 
producing growth than organic manures. 
Ammonium sulphate is usually considered 
the most suitable in the early stages, but 
when rice is grown continuously for many 
years, this fertiliser may give increased 
yields for the first few years, but in later 
years may cause deterioration of fertility 
and a decline in yields. A dressing of 


from 20 to 40 Ib. nitrogen in the form of 
ammonium salts is the usual application. 

The response to applications of phos- 
phate is by no means as universal as is the 
response to nitrogen, and frequently no 
beneficial results follow its applicaticn. 
Response appears to be more marked on 
light than on heavy soils; the amount 
applied may be greater in the cooler than 
in the warmer regions, and larger quan- 
tities are usually applied on soils derived 
from volcanic ash than on sandy or alluvial 
soils. 

The application of a single element is 
usually found to be beneficial only within 
narrow limits. ‘This is but to be expected, 
for one element alone tends to upset the 
balance of fertilising material in the soil, 
and the amount of any one element which 
the plant can absorb depends on_ this 
balance. General experience concerning 
the effect of applications of fertilisers on 
paddy soils has resulted in the accumula- 
tion of considerable experience on the 
manuring of the crop with mixtures con- 
taining varying amounts of nitrogen, 
phosphates and potash. In Burma, nitro- 
gen and phosphorus are found to be the 
main elements required, and applications of 
up to 400 lb. of fertiliser containing these 
two elements give remunerative returns. 
In Ceylon, phosphate is most needed in 
the wet zone paddy soils, but nitrogen and 
potash in addition are essential on the 
light dry zone soils. In Indo-China, 
nitrogen has been found to have little 
effect on yield, but a combination of phos- 
phorus and nitrogen is stated to produce 
large increases in yield. In India, both 
nitrogen and phosphorus tend to increase 
yields. In Malaya, except on very poor 
land and on light soils, the response to 
artificials has been disappointing and in 
most cases the increases have been insig- 
nificant or uneconomic. In Japan, nitrogen 
has been found to be by far the most 
important fertiliser, while phosphorus and 
potash also have important influences on 
yield, especially on upland soils. Some of 
the Delta soils in Egypt are deficient in 
phosphorus, and increases from the addi- 
tion of nitrogen are also found to be 
economic. In the United States, experi- 
ments in which nitrogen, phosphorus and 
potash have been applied singly and in 
combination at seeding time, have not as 
a rule shown consistent or marked increases 
in yield. 








Fertilising the nursery 

In some countries it is customary to 
fertilise the nursery; in many instances, 
however, experiments have failed to show 
that the practice results in greater yields. 
In China and Japan, very great care is 
taken in supplying the nursery with heavy 
applications of fertiliser. One can only 
conclude from available evidence that 
while fertilising the nursery may give 
increased yields in some areas, the results 
are not comparable with the increases 
resulting from manuring the crop in the 
field. 
Fertiliser practices 

In Japan, Formosa, Spain, Italy and 
Australia heavy dressings of artificials are 
applied, while in China heavy manuring is 
also customary when the cultivator can 
afford the cost. ‘The high yields in Japan 
are ascribed to the heavy manuring of the 
crop. The fields receive from 60 to 
135 lb. of nitrogen, 35 to go Ib. phosphoric 
acid and 50 to 100 lb. of potassium (not, 
of course, all in the form of artificials). 
In Spain about 600 to 800 Ib. of a complete 
fertiliser are applied. In Formosa great 
quantities of sulphate of ammonia are used 
to overcome the exhausting effect of 
double rice cropping on a naturally poor 
soil. Before the war Formosa probably 
consumed more nitrogen fertiliser per unit 
of area than any other country in the world. 
About 1 cwt. of sulphate of ammonia was 
usually applied to the nursery. In addi- 
tion to natural manures, from 1 to 2 cwt. 
sulphate of ammonia and superphosphate, 
or mixed artificials, are applied to the field. 
Nitrogenous artificials other than sulphate 
of ammonia are never used and potash is 
rarely applied. Difficulty in obtaining 
supplies of fertilisers in post-war years has 
necessitated greater reliance on natural 
and local sources of organic matter. In 
Indo-China the employment of fertilisers 
is increasing, due probably to the fact that 
natural deposits of phosphates exist in the 
country. 
Time of application 

The time of application of fertilisers is 
important, but information on this aspect 
of the problem is very incomplete. In 
general it would appear that when heavy 
dressings are to be applied, the most satis- 
factory results are obtained by applying 
part before transplanting, and part as a 
top-dressing about a month later. ‘The 
top-dressing is usually applied after the 
irrigation water is run off the land, the land 
being again irrigated soon after the ferti- 
liser is applied. ‘This procedure implies a 
degree of water control which in most 
areas in Asia is not possible. 
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Organic manures 


Paddy soils are usually deficient in 
organic matter because the high tempera- 
ture and available moisture causes its 
rapid decomposition. Organic matter not 
only improves the physical condition of 
the soil but also enriches it by the addition 
of plant foods. 

Cultivators in Asia, particularly in China 
and Japan, have for long made use of 
every available source of waste product for 
the manuring of their paddy fields, while 
in India, green manuring is widely prac- 
tised. The value of organic matter is 
also appreciated in the United States 
where it is considered that if the soil is 
well supplied with organic matter, the 
decomposition of this material under sub- 
merged conditions usually liberates suffi- 
cient nitrogen as ammonia to meet the 
requirements of the crop. Cattle manure 
is generally considered the most satisfactory 
form of organic manure for rice, but it is 
generally not available in sufficient quan- 
tities, and usually in the tropics has been 
stored with so little regard for its ferti- 
lising value that most of the nitrogen has 
been lost by the time it is applied to the 
land. 


The choice and method of application 
of the organic matter depends largely on 
local conditions; it may be in the form of 
a green manure crop grown on the land 
between seasons and ploughed in, or 
brought to the field in the form of green 
manure, cattle dung, compost, guano, 
meals, cakes and the like. 


Fertilisers with organic matter 

Although in many regions rtificials 
result in greater yields, they are beyond 
the means of the majority of smallholders, 
at least if employed in quantities recom- 
mended to produce optimum results. 
There is, however, a mass of evidence 
from experiments to prove that the use of 
organic matter, including green manures, 
results in increased crops, while the evi- 
dence in favour of applying fertilisers and 
organic matter is so overwhelming that 
the encouragement of this system should 
be considered the immediate objective of 
organisations investigating the ways and 
means of rapidly increasing the produc- 
tion of rice in Asia. Japan has been 
looked upon as the country where high 
yields have been attained by the use of 
fertilisers, but, as one writer has observed, 
the striking increase in yield in Japan in 
recent years has undoubtedly been due in 
great part to increased knowledge of the 
economic use of artificials to supplement 
the natural manures already employed, 
rather than to replace them. 


Method of application 


Even in countries such as Japan, where 
artificials are widely used, it is evident 
that an uneasy feeling exists that the 
manurial problem remains unsolved, due 
perhaps to incomplete knowledge of the 
soils on which the fertilisers are applied 
and to appreciation of the fact that only a 
very small part of the minerals applied is 
recovered in the crop. Pearsall’s work on 
oxidation-reduction zones in waterlogged 
soils suggests that deeper application will 
not only prevent losses of nitrogen, but 
will retain nutrients in the soil in a con- 
dition suitable for the plant. This new 
approach to the subject of manuring, lay- 
ing emphasis on the time and method of 
application, may well lead to considerable 
improvements in the technique of paddy 
cultivation and manuring. 





Colorado Beetle Campaign 


About 30,000 acres of potatoes around 
London, Harwich and King’s Lynn 
will be sprayed with DDT emulsion during 
the 1951 Colorado beetle campaign. This 
is roughly the same area as last year, with 
the addition of part of the Romney Marsh 
area in Kent; it is thought that last year 
a few beetles which were washed up on 
the Kentish coast may have managed to 
fly inland to the latter area, where more 
potatoes are now being grown because the 
soil is free from potato root eelworm. 

Spraying and dusting will again be 
carried out by Plant Protection Ltd., 
except in the King’s Lynn area, which will 
be sprayed by a helicopter of Pest Control 
Ltd. Farmers and the general public are 
again asked to notify the police or the 
Ministry should they come across any 
beetles. 

In France this year there will be two 
Colorado beetle campaigns, one in the 
Cotentin peninsular around Cherbourg 
and the other in the Pas-de-Calais depart- 
ment. They will consist of widespread 
propaganda together with spraying 
operations in selected areas. 

The International Colorado Beetle Or- 
ganisation, which was inaugurated four 
years ago, is now being reorganised under 
the title of the European Plant Protection 
Organisation, with a consequent wider 
field of activity. | Besides organising 
Colorado beetle control, it wil! deal with 
potato root eelworm, wart <lisease of 
pocatoes and San Jose scale; it will also 
take over the work of the European work- 
ing party on infestation contro! of insect 
and rodent pests of stored food. The 
Director-General is Dr. V. {’. Wilkins, 
ex-Ministry of Agriculture ani Chairman 
of the original Colorado beetle committee. 
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7 Crop Yields in Japan 
e 
J 
‘ Cc. L. W. SWANSON 
5 Chief Soil Scientist, Connecticut Agricultural Experimental Station 
n = 
, a 
Hl In previous numbers of Wortp Crops we have reproduced papers by Mr. Swanson dealing with various 
‘ aspects of agriculture in Japan. Here is another article by him dealing with fertiliser experiments in that 
, country. It also gives details of the crop position in Japan and compares it with that in the U.S.A. 
A Mr. Swanson was formerly Chief of the Soils and Fertilisers Branch of the Agriculture Division of the G.H.Q. 
‘ of the Supreme Commander for the Allied Powers in Tokio. 
y 
URING the past 30 or more years This paper is a compilation of selected 

‘ the Japanese have conducted many p data on field experiments showing results 

fertiliser experiments. Some of these = secured from different amounts and kinds 
d were of short duration, lasting only one to es of commercial fertiliser applied to the 
‘ three years, but others are still in operation following principal agricultural crops of 
g after 15 Or more years. The greater per- Japan: lowland rice, upland rice, wheat, 
™ centage are not experiments analogous to barley, naked barley, white potato, sweet 
h those conducted in the United States and . NM potato, Satsuma orange, tea and mulberry. 
h Europe. : ~ Investigations were concerned only with 
- Because of increased demands on the NT: e.. nitrogenous, phosphatic and potassic fer- 
. relatively infertile soils of Japan for maxi- Precis prima sos . tilisers. ‘The dates and methods of applica- 
0 mum production of food for an increas- + Pretectural experimental forms tion and cultural practices for the crops 
- ing population, efficient use of all available . grown conformed to conventional prac- 
i. fertilisers is vital. Because of Japan’s hilly tices in Japan.’* ‘The varieties of crops 

and mountainous terrain, the climate . used in the experiments were established 
“ varies considerably from locality to locality. < varieties for the areas. 
., This requires that experiments on fertilisers ¥ Data were selected from reports of pre- 
ill be carried on in the various regions. ° fectural and central agricultural experi- 
ol Field experiments in Japan are generally ‘ ~ ment stations. A_ prefectural map of 
re carried out on plots of two sizes. ‘Those . F Japan showing the location of field crops 
he using very small plots, usually less than Pa experiment stations is given in Fig. 1. 
ny 1 sq. metre in area, are known as ‘ frame ’ ' Data were not used from experiments 
, experiments. Each plot is surrounded by which were altered, revised or changed in 
v0 a metal or concrete frame sunk into the location during the course of the experi- 
he ground. Larger plots are about 15 to 25 m. ment. Only when available experimental 
rg (49.2 to 82.0 ft.) long and are about 1 m. 3 results were limited in number for a par- 
rt- of more in width. eS ticular crop were experiments of a short- 
ad , : ° eee _ time nature included. 
ng ‘ops investigated Fig. 1. Prefectural map of Japan 

Most of the fertiliser experiments have showing the location of field crops ping experiments with rice 

Yr- been with cereal crops such as lowland experimental stations me ; 
ti rice,* upland rice, wheat, barley and naked . Field experiments to determine the 
he barley.t Lowland rice has received by far Although much of the experimental effects of fertilisers on the yield of lowland 
on the most attention. ‘Tea, mulberry and te chnique used in Japan may not measure rice have been carried out at many pre- 
he tobacco are the chief industrial crops used UP to United States standards, in numbers fectural agricultural experiment stations.’ 
ng in fertiliser experiments. A few experi- of experimental stations Japan far out- Additional information on rice in Japan 
ith ments have been conducted with Satsuma /asses the United States. Salmon” states has been published by Leonard.’ Experi- 
of orange, apple and pear trees. Relatively there are a total of 595 experimental stations mental results obtained from ten stations 
so little work has been done with vegetable of one kind or another. Some of these can distributed throughout Japan show that 
‘- tops other than sweet potatoes and white be classed as service stations. If these _ rice yields from plots receiving no fertilisers 
ect Potatoes. 171 service stations are excluded, 424 averaged 54°, of the yields from plots 
rhe nice remain whose primary function is research. _ receiving complete fertilisation of nitrogen, 
ns, “ Lowland ’ rice refers to rice which is grown Of these research stations, 225"! deal phosphorus and potassium. When phos- 
- under flooded irrigation during part or all of primarily with field crop research, t.e. rice, phorus and potassium were added but 


the growing season. 


tee. Naked barley threshes free of the glumes as 
"common wheat. 
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wheat, barley, etc., but not fruits, 


mulberries, silk or vegetables. 


nitrogen was not, yields were 59°, of those 
completely fertilised. Similar comparisons 
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show that yields averaged 94”,, when only 
phosphorus was omitted and g2°,, when 
only potassium was omitted from applied 
fertilisers. 

The effect on yield of upland rice when 
only nitrogen was omitted was about the 
same magnitude as for lowland rice. 
When either phosphorus or potassium was 
omitted, however, upland rice yields were 
reduced to a greater degree than lowland 
rice yields. ‘The absence of phosphorus or 
potassium in the fertilisers applied to up- 
land rice resulted in average yields of 85 
and 80%, respectively, compared with 
yields from complete fertilisation. 

Plot experiments conducted continuously 
for 16 years at the Central Agricultural 
Experiment Station, Konosu, Saitama Pre- 
fecture, show that lowland rice yields from 
plots receiving no fertilisers were only 
about 60%, of yields from plots that 
received complete fertilisation. Data from 
these experiments also show that organic 
and inorganic nitrogenous fertilisers were 
equally effective in increasing lowland rice 
vields. 

In a field experiment in Hokkaido, * night 
soil (human excrement) was applied to 
crops of spring wheat and rice. ‘The 
results indicate that night soil was usually 
more effective for these crops when applied 
as a top-dressing than when used at 
planting time. 

The effects of applying varying amounts 
of nitrogenous fertilisers on yields of low- 
land rice were studied at eight prefectural 
agricultural experiment stations." Data 
indicate only small additional vield in- 
creases when more than 101.5 kg. of N 
per hectare (go.5 lb./acre) were applied. In 
all the studies where nitrogen was added in 
varying amounts constant amounts of 
phosphatic and potassic fertilisers were 
added to each plot. ‘These amounts were 
probably sufficient for good crop growth 
and did not limit yields. 

At six prefectural agricultural experi- 
ment stations, field experiments were con- 
ducted similar to those described in the 
preceding paragraph, except that phos- 
phorus was added in varying amounts, 
while nitrogen and potassium applications 
were constant. ‘The data indicate that 
additions of increasing amounts of phos- 
phorus had little effect on raising the yield 
of rice above the yields obtained from the 
smailest application of 20.3 kg. of P.O; 
per hectare (18.1 Ib./acre). 

Data from five field experiments con- 
ducted in five prefectures show that yields 
of lowland rice were not materially in- 
creased by increasing applications of potash 
above 20.3 kg. per hectare (18.1 Ib./acre). 
At the Mie Station, however, some increase 
(15°%,) was obtained from additional potas- 
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at Yokogoshi, Niigata Prefecture, Honshu 


sium applications up to 40.6 kg. of K,O 
per hectare (36.2 lb. acre). 

Greatest decreases in yields of wheat, 
common barley and naked barley occurred 
when nitrogen was not applied.“ Average 
yields from no-nitrogen plots in compari- 
son with corresponding yields from plots 
receiving complete fertilisation were: wheat 
30”, (see Fig. 2), common barley 46%, and 
naked barley 38°,,. When no phosphate was 
used, average yields in comparison to 
corresponding vields from plots receiving 
complete fertiliser were as follows: wheat 
62°,,, common barley 60°,, and naked 
barley 77°,, (see Fig. 3). Similarly, when 
potash was omitted the average yields 


were: wheat 53°,,, common barley 82°, 


and naked barley 84° 


Experiments with 
sweet and white potato 


In field experiments conducted at the 
Chiba Prefectural Agricultural Experiment 
Station,” potash was found to be the 
fertiliser constituent most effective in 
increasing vields of sweet potatoes. 

The results obtained with experiments 
using white potatoes show that no appreci- 
able increase in yields of white potatoes 
was produced from the use of quantities 
in addition to 61 kg. of N per hectare 
(54.4 lb.'acre). For P,O;, however, yields 
continued to increase when as much as 
about 183 kg. of P,O, (163.2 lb./acre) were 
added to the soil. With K.O; no large 
increase in yields was obtained when 
amounts in excess of 122 kg. of K,O per 
hectare (108.8 lb. acre) were applied. 


Experiments with Satsuma oranges 


Data obtained from a field experiment 
with Satsuma (mandarin) oranges at the 
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A farmer ploughs between rows of tea bushes in the Shizuoka Prefecture, 


Honshu. 


Other crops may be planted between the rows in order to take 


advantage of every available area of cultivable land 


Hiroshima Prefectural Agricultural Experi- 
ment Station’® show that applications of 
nitrogen, phosphate and potash above 
certain amounts’ did not increase materially 
the yield of this crop. When the fertiliser 
nutrients were applied at rates which were 
three times the normal rates, production 
of Satsuma oranges actually decreased. 


Tea 


Experimental data on the effect of nitro- 
gen applications on tea yields in Shizuoka 
Prefecture’ show that, depending on the 
kind of nitrogenous fertiliser used, yields 
of tea leaves increased from 42 to 74°, 
over yields of the check plot which received 
no nitrogen. Organic forms of nitrogen 
(soya bean cake and rape seed cake meal, 
68 and 74°,, increase respectively) pro- 
duced greater yields of tea than did the 
inorganic form (ammonium sulphate, 42 
to 49°, increase) used in this experiment. 


Weaknesses of Japanese 
‘xperimental techniques 


Investigation of experimental techniques 
used by Japanese agriculturists in fertiliser 
experiments show several defects. In 
general, the experimental techniques are 
hot as refined and modern as those used 
in the United States; the most serious 
faults are the limited number of replicates 
and the small size of the experimental 
plots. In addition, experimental plots are 
often established without any statistical 
design. Consequently, except in the case 
of some long-time experiments, a statistical 
“valuation of results is impractical. 

More detailed information on basic soil 
and climate characteristics for the experi- 
ents discussed would have been highly 
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desirable. Such data would have been 
helpful in accounting for differences in 
crop response to fertilisation in different 
localities. From the information avail- 
able, it appears that, generally, the greatest 
response of crops to fertilisers is obtained 
on the so-called ‘ diluvial ’* soils. ‘This is 
especially true with phosphatic fertilisers 
on diluvium covered with weathered vol- 
canic ash, as in the Kanto Plain area.’ 
Considerable crop response to potash 
fertilisation has been cbtained on soils of 
granitic origin. 


Increased major crop yields 
in 64 years 

In spite of the fact that Japan’s experi- 
mental techniques may be somewhat 
antiquated in comparison with those used 
in the United States, vields of some of her 
major crops have increased tremendously. 
Using as a basis of comparison the five- 
vear periods ending in 1882 and 1942, 
production per hectare of rice increased 
70°,,, wheat 140%, common barley 119°,,, 
naked barley 62°,, and tea 180%,.%%" 
Since 1942 yields have declined somewhat, 
largely owing to inadequate supplies of 
fertilisers. 

All of this increase cannot be attributed 
directly to research on crops. It can be 
safely assumed that laboratory and field 
experiments on the use of fertilisers, more 
efficient use of large quantities of fertilisers, 


*The term ‘ diluvial’ has been given to the 
older, coarse-textured and higher terraces by 
Japanese geologists and geographers to dis- 
tinguish them from the more recently deposited 
alluvium. It is not known to which great soil 
group or groups these °* diluvial’ soils would 
belong, but they probably would not be classified 
as Ando soils. * 


careful control of widespread plant diseases 
and insect pests, and improvement and 
use of better plant varieties are factors 
primarily responsible for these relatively 
large yield increases. ‘The fact that little 
regard is given to the amount of labour 
expended in growing crops means that 
each plant practically received individual 
attention. Production under _ these 
circumstances can be expected to rise. 


Comparison of fertiliser use and 
crop yields in U.S.A. and Japan 


Examination of world fertiliser consump- 
tion statistics by Clark and Sherman‘ shows 
some very interesting comparisons. When 
a comparison is made of the average 
amounts of commercial fertilisers con- 
sumed by the world’s major agricultural 
countries during 1935-37, in terms of 
lb./acre of arable land, Japan was third in 
the total amount of nitrogen (37.4 Ib.), 
fifth in phosphoric acid (34.4 lb.) and fifth 
in the total amount of potash (15.1 Ib.) 
consumed. During the same years the 
United States ranked twenty-second in 
the use of nitrogen (2.1 lb.), twenty-fourth 
in phosphoric acid (4.4 Ib.) and nineteenth 
in amount of potash (2 Ib.), consumed. 
On the basis of world distribution of 
arable land, Japan ranked nineteenth and 
the United States second. 

It is interesting to compare increases in 
vield for similar crops for a like period in 
the United States. Using the same basis 
of comparison, production per acre for 
wheat increased 23.4°/,, barley 4.4°,,, oats 
16.8°,, and corn 19.3°%,. If we use 1944-48 
as the last five-year period, increases in 
comparison with the 1878-82 period for 
the same crops are as follows: wheat 
37-5°.,, barley 9.2°/,, oats 23°, and corn 
36.6°,,.. The data are taken from reports 
of the Commissioner of Agriculture’ and 
a United States Department of Agriculture 
publication.° Most of the increase in the 
United States occurred after 1941 when 
improvements in technology were adopted 
on a wider scale,* which included use of 
improved plant varieties and larger use of 
fertilisers. 

Making comparisons using yields alone 
does not give a true picture of crop pro- 
duction in the two countries. American 
farmers are notable for their high yields 
of crops per man-day, in which field they 
are pre-eminent. ‘This is due, of course, 
primarily to extensive acreages and large 
operations, use of labour-saving machinery 
and the relatively quick application of 
research findings of agricultural science. 

In Japan the labour* required for pro- 

*Statistics from T. O. Engebretson, Office of 


Foreign Agricultural Relations, U.S.D.A. 
Washington, D.C. 
















A rice field being prepared for planting 

near Kyoto. This field typifies the 

struggle of the Japanese to wrest a 
living from the soil 


ducing crops is excessive. For example, 
an average of 24 man-days and three 
horse-days are required to produce the 
rice on 1 tan (0.24 acre) of paddy land. 
This amounts to approximately 96 man- 
days/acre as compared to 1.5 man-days 
acre for producing the crop under the 
mechanised programme in California. 
Labour requirements for other crops 
grown in Japan would follow a similar 
pattern. 

It is apparent that maximum yields have 
not been obtained in the United States. 
If Japan* is used as a comparison, the 
United States has a long way to go. The 
fact that the United States has not reached 
its end point in crop production is partic- 
ularly encouraging, especially in view of 
the fact that it is popular now in some 
circles, for various reasons, to maintain 
that the United States and the world as a 
whole will soon be short of food. 

It may be optimistic, yet it should not 
be impossible, to obtain real significant 
increases in crop production in the United 
States. For example, corn yields of over 
200 bushels/acre have been grown in a 
number of instances by farmers. ‘The 

*Some other countries produce higher yields 
of rice than does Japan. According to an 
article by L. T.. Willahan entitled ‘ Rice—A 
World Food Crop,’ in Foreign Agriculture, 
1948, I2, pp. 115-120, Spain, Italy and Aus- 
tralia out-produce Japan on average yields per 
acre of rough rice. Spain’s highest reported 
average yield was 124.4 bushels per acre, while 
the yield for Japan was 75.8 and for the United 
States 49.7. Japan, however, was the third 
largest world producer of rice before the war 


(1935-39) in comparison to the relatively small 
total production of Spain. 
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average yield for the United States for the 
1944-48 period was 34.7 bushels.’ The 
1948 average yield was 42.7 bushels. 
Should it not be possible to increase aver- 
age yields 50°, in the United States in the 
predictable future when for some crops the 
increase has been as much as 180%, in 
Japan? Such an increased production 
would mean a 50%, larger corn crop, wheat 
crop, etc., without increasing the acreage. 
Actually, the total acreage of crop land has 
not changed much since 1920.* 

For various reasons, conditions in the 
two countries are not strictly comparable, 
but in view of the relatively advanced 
state of technological development in the 
United States compared to that in Japan, 
the increased yields in Japan are still more 
remarkable. 

It appears then that a country does not 
need all the newest devices to increase 
production, although there is no question 
that they are helpful and more efficient. 
More important, it seems, is the will to 
produce and the labour, energy, basic 
materials and modern knowledge of crop 
production for the area in question to 
carry out that will. All too often 
modern techniques have been applied with 
disappointing results to areas still in the 
hand-sickle era. Introduction of modern 
techniques as fast as they can be intel- 
ligently absorbed and adjusted to areas 
now producing poorly should increase 
their food production greatly. 


Summary 

Methods used in Japan when carrying 
out fertiliser field experiments are generally 
not as refined as methods currently used 
in the United States and in some European 





countries. Field experiments are usually 
conducted on very small plots frequently 
less than 1 sq. m. (1.2 sq. yd.) in area, 
Replication of treatment is often omitted 
and plots are established without any 
statistical design. , 

Nitrogen is by far the most important 
fertiliser nutrient influencing grain yield 
of both lowland and upland rice. Phos. 
phorus and potassium also increase yields 
of these crops, especially upland rice. 
Optimum applications of these nutrients 
for lowland rice appear to range from 66 
to 120 kg. (53.5 to 107.1 lb./acre) of N, 
20 to 60 kg. (17.8 to 53.5 lb./acre) of P.O, 
and 40 to 80 kg. (35.7 to 71.4 lb./acre) of 
K,O per hectare. 

Nitrogen also exerts the greatest in- 
fluence on the yields of wheat, covered 
barley and naked barley. Less effect is 
noted from phosphorus and _ potassium. 
Optimum applications for these crops 
appear to range from 8o to 120 kg. (71.4 
to 107 lb./acre) of N, 40 to 80 kg. (35.7 to 
71.4 lb./acre) of P,O, and 20 to 60 kg. 
(17.8 to 53.5 lb./acre) of K,O per hectare. 

Results of field experiments indicate 
that potash is the most important fertiliser 
nutrient required for maximum _ produc- 
tion of sweet potatoes. For white potatoes, 
liberal applications of nitrogen, phosphoric 
acid and potash are essential for high 
yields. 

In a field experiment conducted in 
Shizuoka Prefecture, organic nitrogenous 
fertilisers appear to be superior to inorganic 
nitrogenous fertilisers in increasing the 
yield of tea leaves. For mulberry, how- 
ever, inorganic sources of nitrogen were 
superior to organic sources. Nitrogen 
seemed to be the most important fertiliser 


Nearly all planting and harvesting of crops in Japan is done without the aid of 
mechanised equipment. The picture shows barley being harvested near the 
village of Karako, Saitama Prefecture, Honshu 
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nutrient required by mulberry trees to 
maintain high yields of leaves. 

Using as a basis of comparison the five 
year-periods ending 1882 and 1942, pro- 
duction of rice increased 70%, wheat 
140°,,, common barley 119%, naked barley 
62°,, and tca 180°%,. For a like period in 
the United States, production for similar 
crops increased as follows: wheat 23.4%, 
barley 4.4°,,, Oats 16.89, and corn 19.3%. 
Production in the United States increased 
substantially the next five years but still 
did not approach those in Japan. 





(Reproduced in shortened form from the 
‘American Fertiliser.’) 
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Owing to Hungary’s non-tropical climate cotton plants are only 30-50 cm. high 


Mangary Introduces 
Cotton 


220.000 Potential Acres Claimed 
NEIL STEWART 





Information about agricultural 
developments in countries behind 
the Iron Curtain is always welcome, 
and the following is an account of 


the 


growing in 


recent extension of cotton 


Hungary, which is 
reported to be establishing itself 


successfully. 





UNGARY can show some interesting 

new developments in the drive for 
self-sufficiency in textile raw materials. 
At the present time the textile industry 
demands 30,000 tons of raw cotton a year. 
Plans for the expansion of the industry 
mean that in 1954 the demand will reach 
500,000 tons. Up to now cotton has been 
imported ; before the war mostly from the 
United States, and today mainly from the 
Soviet Union, Egypt, Pakistan and other 
countries. 

For many years it has been known that 
cotton could be grown on Hungarian soil 
but, although some experiments were car- 
ried out, no large-scale attempts were made 
to cultivate it. After the Liberation, with 
Government encouragement, Mr. Erno 
Overmayer, head of the experimental 


department of the Szeged Botanical Insti- 
tute, started large-scale experiments. In 
1948 he successfully grew cotton on 28 
acres, and it was considered possible to 
begin general planting. ‘This distinguished 
scientist was awarded the Kossuth prize 
for his work. 

In 1949 a special organisation was set 
up to direct cotton growing, and that year 
cotton was grown On 8go acres, partly on 
the territory of State and co-operative 
farms, and partly on smallholdings. ‘The 
area considered suitable for cotton growing 
is about 280,000 acres and, in order to find 
the most favourable ground, the cotton 
planting was spread over 180 villages with 
1,800 growers taking part. Local experi- 
ences were carefully recorded to gain 
information on the cotton plant itself, and 
also to discover the farmers best able to 
handle the crop. 


Acclimatisation difficulties 

Hungarian summers are hot, but too 
short to provide the time necessary to ripen 
the pods. ‘The problem was to find a seed 
which would ripen early—not later than 
the end of September. 

Experiments in growing cotton in cooler 
climates had already been carried out in 
the Soviet Union, and seeds Nos. 1298 
and 1306 were procured from that country. 
Bulgarian seeds, which had already been 
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developed from Soviet seeds to the needs 
of a country with a similar climate to that 
of Hungary, were also used. 

From Dr. Obermayer’s research station 
in Szeged has been formed the National 
Cotton Growing Enterprise, where further 
experiments were carried out. Here 46 
different types of plant were sown, and 
cultivation suitable to the 
climate were evolved. 

Normally, cotton plants are widely 
spaced, to give the plant room to develop; 
plants usually reach a height of three or 
four feet. In Hungary the bushes are 
planted closer together, with the result 
that they ripen earlier and only grow a 
little over a foot high. The upper shoots 
are trimmed back in the second half of 
August, which strengthens the growth of 
the pods on the lower branches. Shelter- 
belts of corn or sunflower are planted at 
50-yard intervals to protect the crop from 
the wind. It has been found that soil 
which has been manured, and which con- 
tains nitrogen in excess quantities, is 
unsuitable. 

So far only short-fibre types have been 
grown, but experiments with long-fibre 
types have begun and it is hoped to grow 
them widely. Experiments with coloured 
cotton are also in progress. 


methods of 


(ood results 


The success of the 1949 crop led to the 
planting of 14,100 acres with cotton in 


Some of the first cotton to be produced 


in Hungary 


1950, instead of 4,200 as planned. It is 
expected that the 1954 figure of 141,000 
acres will be substantially exceeded. This 
will go a long way to supplying the 500,000 
tons of cotton needed in that year by the 
textile mills. ‘The present vield of the cotton 





Measuring different staple lengths at 
the Szentes cotton laboratory 


fields is about 5} to 63 cwt. of cotton per 
acre. Even if it cannot supply all the 
needs of the textile industry, home-grown 
cotton will go a long way to fill the gap 
and will save substantial amounts of foreign 
exchange. 





Jute and the Jute Industry—concluded from p. 130 


a membership representing 64,600 looms, 
or 96.3°%, of the total loomage of all mills 
in India. ‘This Institute has recently built 
large-scale laboratories in the suburbs of 
Calcutta and here research into all branches 
of the industry is rapidly giving good 
results. Officers from the Institute have 
been sent over to this country where at 
Leeds University, under the direction of 
Professor Speakman, they are engaged in 
problems covering a very wide range, and 
including, for instance, sizing of yarns 
and X-ray examination of the fibre. 
Dundee also has realised the importance 
of research work and in 1946 set up the 
British Jute Trade Research Association. 
In addition, the question of publicity 
has received considerable attention. ‘The 
high level of prices has, for some time past, 
attracted attention for substitutes for jute 
in the packaging world, and the necessity 
from a well-directed publicity campaign 
has become an urgent matter. It is unfor- 
tunate that such a realisation has come at a 
time when prices are at their highest, for 
it was by their comparative cheapness that 


E3R 


jute goods achieved their position in the 
world’s market. 

The fibre and the products manufac- 
tured from it have many qualities which 
are not possessed by other so-called sub- 
stitutes, and if the problem of regular and 
sufficient supplies at reasonable prices can 
be solved the trade can face the future 
with confidence. In the achievement of 
these aims close co-operation between the 
Governments of India and Pakistan is 
absolutely essential. 


Just before publishing this article we wrote 
to Mr. Walker at the Indian Fute Mills 
Association and asked him to add a post- 
script, as a consequence of the recent trade 
agreement between India and Pakistan. 


POSTSCRIPT 


Since this article was written, it is satis- 
factory to report that, as a result of con- 
ferences at high Government level between 
the two Dominions, a trade agreement has 
been reached. Tnis will give to the 
Indian mills 1,000,000 bales of Pakistan 





jute during the current season ending on 
June 30 this year. 

Further provision is made for the suppl) 
of 2,500,000 bales of jute for the year 
1951-52. 

This is satisfactory as far as it goes, and 
will enable the jute mills in India to work 
uninterruptedly until the end of June. 
They will not, however, be able to work to 
capacity, as supplies will still be short. 

It will be observed from the main article 
that the Indian crop for the current year 
was not expected to exceed 3,000,000 
bales, and it is problematical by what 
quantity that can be increased in the follow- 
ing vear. No doubt the 2,500,000 bales 
from Pakistan will be of very considerable 
assistance, but unless the crop grown 1? 
India next year exceeds the figure of the 
current year, there will still be a g4P 
between supplies and normal working 
capacity. 

It is to be hoped that, therefore, 
addition to the quantities provided for 
the trade agreement, ordinary « ymmercial 
transactions will be permitted. 


Photo p. 130, Pakistan Information Offic: 
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Recent Progress 


im Soil Bacteriology 


OIL is the great natural reservoir of 

micro-organisms. Of the known species 
of bacteria, a not insignificant proportion 
appear to occur in every fertile soil. It is 
not surprising, therefore, that during recent 
years this excellent source of microbes has 
attracted interest from several directions. 
The hunt for producers of potent anti- 
biotics has been conducted mainly in soil. 
The wide variations in metabolism shown 
by soil bacteria has provided the bio- 
chemist with material that is unique among 
living things and can at the same time be 
made available in the form of cultures of 
essentially identical cells. Nevertheless, 
the main interest in soil organisms is always 
likely to be directed towards their natural 
habitat. It is here that they, through their 
influence on the green plant, form an 
essential link in the systems that provide 
mankind with such valuable products as 
food, clothing and timber. 


Early developments 


In 1880 some valuable pioneer work had 
already indicated that bacteria are agents 
that produce chemical changes in soil. 
About that date methods of isolating 
bacteria in pure culture were evolved, and 
the way was cleared for a general attack on 
the problem of the functions of micro- 
organisms in the economy of soil. Rapid 
advances were made during the next 25 
years. ‘The more important developments 
will always be associated with the names of 
Winogradsky and Beijerinck. Both men 
had the faculty of seeing their organisms 
not only as interesting entities, but also as 
parts of a large pattern. 

In the first decade of this century it 
became possible to draw a reasonably clear 
Picture of the main activities of soil 
microbes. Dead organic materials were 
known to be converted by microbial meta- 
bolism into carbon dioxide, nitrate, phos- 
phate and other inorganic substances, thus 
Providing for the nutrition of crop plants. 
No organic compound appeared to be 
immune to attack; and organisms capable 
of performing many of the steps in the 
Process had been isolated, and the con- 
ditions under which they could live had 
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the 


supremely important part played 


Today everyone recognises 
by micro-organisms in the economy 
of the soil. Dr. Gibson reviews 
some aspects of the position so far 
as bacteria are concerned, with 
special reference to organic matter 


and soil nitrogen. 








been studied. Some bacteria had been 
shown to feed on the nitrogen of the air 
and thus to increase the amount of com- 
bined nitrogen in soil. Others were known 
to be capable of actions by which nitrogen 
could be lost from the soil in a gaseous 
form. 


This knowledge appeared to carry the 
implication that some microbes are bene- 
ficial to soil fertility, while others are harm- 
ful. It suggested the possibility of con- 
trolling the organisms so that fertility 
would be improved, and also of devising 
microbiological tests for characterising 
soils. Such reasoning has provided the 
stimulus for a great deal of work, much of 
which, it must be admitted, has not been 
fruitful, except in its negative value in 
showing what cannot be done. At this 
safe distance in time it is not difficult to 
see the reason for the lack of progress in 
certain directions: there was lacking an 
understanding of the organisms and of the 
conditions they find in soil. 

The basic information that is so much 
needed has been accumulating only slowly 
and erratically, but it is gradually open- 
ing up the subject. 

In the following discussion of some of 
the more recent developments various 
aspects of the subject have been omitted. 
For these the reader is referred to Russell! 
and to reviews by Norman? and Smith’. 
The books of Léhnis* and Waksman® are 
sources of detailed information on the 
whole subject, but neither is recent. 


Bacterial population of soil 


Most soils, when free of vegetation and 
fresh organic matter, give by culture 
methods bacterial counts of one to 50 
million per gram. Microscopical counts 
may reach several thousand million per 
gram. Decisive evidence on the reason for 
the different results has not been secured, 
but a common interpretation is that the 
culture count is an underestimate, while 
the direct count includes dead ceils. 
Certainly methods of cultivation cannot 
yield total counts owing to the occurrence 
of some bacteria in compact groups and 
their tendency to become attached to or 
embedded in soil colloids. On the other 
hand, Topping’s work on pure cultures of 
some of the dominant soil bacteria has 
shown that when the. cells are placed in 
sterile water they may remain stainable for 
long periods after death occurs. Jensen 
has presented evidence that the stainable 
bacteria, even if they are dead, are capable 
of metabolic activity. In any event, they 
contain decomposable protein, and it is of 
interest to estimate the quantity of bacterial 
cell material in soil. 

Taking 5,000 million per gram, an inter- 
mediate value in the counts made by 
Strugger, and assuming that the organisms 
are spherical and 1 micron in diameter, 
they would occupy 0.005 ml. (or roughly 
0.5%, of the soil volume). One gram of 
soil would contain about 5 mg. of bacteria. 
If they possessed 20°, dry matter, of 
which 10°/, was nitrogen and 2°, phos- 
phorus, the bacteria in 1 g. of soil would 
contain 0.1 mg. N and 0.02 mg. P. ‘The 
corresponding weights for an acre of soil 
weighing 1,000 tons would be 5§ tons of 
bacteria, in which there would be about 1 
ton of dry matter, 2 cwt. nitrogen and 45 lb. 
phosphorus. ‘This estimate takes no: 
account of other soil micro-organisms. 
The fungi doubtless make a significant 
contribution. 

Although of unknown accuracy, such 
calculations serve to focus attention on an 
essential component in the organisation of 
soil. Inorganic nitrogen is built into 
bacterial protein and liberated again, at a 
speed mainly determined by the supply of 
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energy-yielding materials. In a fallow un- 
manured soil the changes are relatively 
slow; energy supplies are restricted and 
the bulk of the organisms are probably 
dormant. Soil, or rather its colloidal 
fraction, seems to afford considerable pro- 
tection to non-proliferating bacteria. If 
this were not so it would be difficult to 
explain the persistence over long periods 
of certain specialised types. ‘They persist 
in spite of the presence of predators, such 


as protozoa and Acrasieae. ‘There are two 


major sources of the energy that provide 


for the growth of soil micro-organisms: 
fresh organic materials and the growing 
plant. Both have been objects of recent 
work. 


Micro-organisms and organic matter 


The addition to soil of fresh organic 
materials provokes an immediate and rapid 
growth of microbes. ‘The effect is easily 
demonstrated by the buried slide technique 
as is shown in Figs. 1 and 2. The photo- 
graphs are of slides which, after dusting 
with powdered grass, were buried in soil 
for 36 hours. ‘The rod-shaped bacteria 
shown around the opaque particles of grass 
are usually scarce in soil. They multiply 
rapidly, but only for brief periods when 
some suitable food becomes available. Cul- 
ture methods show that many millions of 
bacteria appear in every gram of decom- 
posing plant residues. ‘The response is 
quite localised; there is little new growth 
in the adjacent soil. After a relatively short 
period the local excess of microbes is over- 
taken by starvation and death, the corpses 
are digested by the survivors, and con- 
ditions return to normal. If the added 
material was rich in nitrogen, the organisms 
quickly produce their metabolic products, 
ammonia and nitrate. The lower the 
nitrogen content of the material the longer 
is the interval before nitrogen is made 
available to the green plant. 

There has been a long delay in coming 
to grips with problems concerning the for- 
mation and decomposition of that interest- 
ing material, the soil organic matter. Pro- 
gress seemed impossible so long as the 
identity of the substances was uncertain. 
Recently a new and promising approach to 
some of the problems has been found in the 
use of isotopes of carbon and nitrogen. 
Broadbent and Norman at Iowa, using iso- 
topes as tracers, demonstrated a consider- 
able exchange of carbon and nitrogen 
between plant materials applied to soil and 
the organic matter originally present in the 
soil; the additional carbon dioxide and 
ammonia formed as a result of the applica- 
tion was shown to be derived in part from 
the soil. This proved that some of the soil 
organic matter could be decomposed quite 
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Figs. 1 and 2. 


phase in the breakdown of fragments of fresh plant material. 


Stained preparations showing ‘bacteria responsible for the first 
Magnification 


~ 1080 


easily. ‘The material left in the soil would 
probably be microbial protoplasm, and it 
would not be surprising if the carbon and 
nitrogen given in exchange were also found 
to come from microbial cells.. ‘There is no 
doubt that the addition to soil of fresh 
organic matter provokes a great upheaval 
among the microbes; quick exchanges of 
carbon and nitrogen could be expected to 
occur between the foodstuff, the living cells 
and the dead cells. 


Micro-organisms and soil structure 


In recent years soil erosion has attracted 
much interest. Since organic matter has 
been considered an important factor in the 
formation of crumbs that withstand the 
action of rain and wind, the influence on 
soil structure of micro-organisms and their 
products has been explored. ‘This work 
has shown that increased stability can be 
given to soil aggregates by the mechanical 
binding action of filamentous fungi and 
the cementing effect of extracellular poly- 
saccharides produced by bacteria. Applica- 
tions of fresh organic materials give rise to 
both. Neither has been found to be per- 
sistent; the mycelium soon dies and dis- 
appears, and the polysaccharides have not 
shown much resistance to bacterial attack. 
Swaby has suggested, however, that bac- 
teria in the gut of the earthworm are re- 
sponsible for the good stability of worm 
casts on grassland. Several writers have 
associated the excellence of the soil struc- 
ture under pasture with the large amounts 
of organic matter that there become avail- 
able to the soil microflora. ‘The persistence 
of the grass effect indicates, however, the 
importance of other factors. 


Zone of plant roots 


Work has been in progress in recent 
years in Canada, the United States and 
Russia on organisms associated with the 





roots of plants. In proximity to roots 
various microbes, more especially bacteria, 
become much more numerous than in the 
surrounding soil. ‘This may be shown 
microscopically by means of slides placed 
in soil, as is illustrated in Figs. 3 and 4. 
Culture methods demonstrate that the 
organisms appearing on roots are in part 
different from those dominating the micro- 
flora of adjacent soil. In 1904 Hiltner 
suggested the term rhizosphere for the zone 
of soil influenced by the plant, and that 
designation has come into general usage. 
Investigation has shown that the main 
microbial growth occurs on the actual sur 
faces of the roots. Clark, who gives the 
most recent review® of this subject, has 
proposed the term rhizoplane for root sur- 
faces, since it is often expedient to dis- 
tinguish them from the adjacent soil. 
Accepting the well-attested dictum that 
any extensive growth of soil organisms sig- 
nifies that they have been provided with 
energy, there can be no doubt that the 
green plant feeds the microbes at its roots. 
A food supply has been shown to exist, 
although its amount is unknown. It is 
partly in the form of excreted soluble sub- 
stances and partly in the form of cellular 
structures, such as root caps, root hairs and 
epidermal and cortical cells. ‘The extensive 
renewal of the root system in grasses 8 
likely to provide dead root material in 
large quantity. Microbial populations on 
roots do not normally show the density of 
those in such materials as green manures, 
but the root effect, owing to its persistence, 
appears to become much greater within 4 
relatively short period. 
Until recently most of the work in this 
subject was concerned. with the effects of 
the plant upon the micro-organisms. The 
other aspéct of the problem, t!:< effect of 
the microbes upon the plant, '» now being 
opened up, especially at Iowa. Bartholo- 
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Figs. 3 and 4. 


roots. Buried slide technique. Magnification = 
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Stained preparations showing bacteria associated with plant 


1080. (Left) Bacteria forming 


an impression of the tip of a rootlet which has been in contact with the slide 
(Right) A dense population of bacteria, indicating the dead root material is 
decomposing 


mew and Clark have shown that soil on 
which various non-leguminous crops are 
growing differs from a fallow soil in two 
functions important to the plant: (1) the 
amount of inorganic nitrogen formed in 
the soil is reduced, and (2) inorganic 
nitrogen applied as fertiliser disappears to a 
greater extent. In calculating the balances 
allowance was made for the inorganic nitro- 
gen taken up by the crops. The evidence 
strongly suggested that the effects are not 
due to losses of nitrogen from the soil, but 
that bacteria on the roots are receiving 
from the plant a supply of energy, but not 
an equivalent amount of nitrogen; their 
need for nitrogen is met from another 
source. ‘This might well explain why crops 
often secure less than half the nitrogen 
applied as fertiliser. Apparently the far- 
mer must feed his microbes before he can 
feed his crops. Another aspect of the 
newer work is that it raises several interest- 
ing questions concerning the rhizosphere of 
leguminous crops. 
\itrogen-fixing organisms 

The magnitude of the nitrogen reserves 
in the soils of this planet has an immediate 
importance for the whole of mankind. 
Among the agencies maintaining the re- 
serves biological nitrogen fixation surpasses 
all others in its effect. ‘There are as yet no 
indications that the chemical industry will 
become an adequate substitute. It is not 
Surprising, therefore, that nitrogen fixers 
have been investigated more thoroughly 
than any other physiological type of soil 
bacteria. These organisms are interesting 
material for biochemical study, and work 
on the mechanism of the fixation process 
has been actively pursued, chiefly in the 
United States. Although its immediate 
application to soil problems could scarcely 
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be expected, the biochemical work has pro- 
vided a better understanding of the organ- 
isms. The inhibition of fixation by avail- 
able nitrogen compounds has been clarified, 
and the need for molybdenum, an element 
which may be lacking in certain soils, has 
been demonstrated. Apparently all nitro- 
gen-fixing organisms require traces of 
molybdenum. 

Of the free-living nitrogen-fixing bac- 
teria, Azotobacter has been the most in- 
tensively studied. In pure culture it is a 
promising nitrogen fixer, for it grows 
rapidly and obtains its nitrogen from the 
air with an economical expenditure of 
chemical energy. For every 100 parts of 
sugar it oxidises it will fix one part of 
nitrogen, occasionally two parts. How- 
ever, attempts to demonstrate that Azoto- 
bacter fixes significant amounts of nitrogen 
in soil have consistently failed. All the 
evidence is, in fact, against it. ‘The species 
known to occur in the temperate zones do 
not assimilate molecular nitrogen in media 
that are more acid than pH 6. Certain 
forms of combined nitrogen may be 
assimilated; ammonia suppresses fixation 
completely and nitrate does so partially. 
In soil, energy-supplying materials will 
only be secured in competition with other 
members of the micro-population. ‘These 
indications are supported by counts of 
Azotobacter cells in soil. Where a suitable 
pH value obtains, the number is often 
under 10 per gram and only exceptionally 
over 1,000. For such reasons little im- 
portance is now attributed to Azotobacter. 

The species of Clostridium that fix nitro- 
gen have never received all-round study. 
Since they obtain energy by a fermentation 
process, their assimilation of nitrogen 
could be expected to be much less eco- 
nomical than in the case of Azotobacter. 


Most findings have been less than 5 mg. 
nitrogen per gram of sugar consumed. A 
renewed interest has been taken in this 
group of bacteria. At Wisconsin it has 
been shown that if suitable conditions of 
culture are employed the efficiency of the 
fixation can be greatly improved and, by 
using the highly sensitive isotopic nitrogen 
technique, the ability to fix free nitrogen 
has been found to be much more widely 
distributed than hitherto suspected among 
the common species of anaerobes. ‘That 
the clostridia fix more nitrogen in soil than 
does Azotobacter appears quite possible. 
They occur more abundantly, they are less 
restricted by soil acidity, and they are 
capable of growth in waterlogged con- 
ditions. Little is known, however, about 
the extent of their proliferation in soil. 
For most of the time they appear to occur 
in the form of resting spores. 

Hopes have often been entertained of 
stimulating the activity in soil of non- 
symbiotic nitrogen-fixing bacteria. The 
only method so far discovered is carbo- 
hydrate manuring, and this is scarcely a 
practicable possibility. An organism that 
obtained its energy directly from sunlight 
might appear to have greater potentialities 
than the saprophyte. In recent years 
certain blue-green algae (Nostocaceae) and 
photosynthetic bacteria have been shown 
to be capable of fixing nitrogen. Their 
activity should be the most economical 
mechanism of fixation within sight. Never- 
theless, the properties of the organisms are 
such that any extensive growth in ordinary 
soils appears unlikely. In tropical paddy 
soils the conditions are likely to be more 
favourable. Considering the importance 
of rice in human nutrition, the fixation of 
nitrogen in paddy soils appears to deserve 
further investigation. 


Rhizobium and legumes 


Rhizobium, the root nodule bacterium of 
legumes, and the many aspects of its 
association with the green plant, have for at 
least 30 years received much more attention 
than any other sector of soil microbiology. 
The reason is not far to seek: the amounts 
of nitrogen that may be fixed per acre far 
exceed those that are believed to be possible 
in non-symbiotic fixation. An annual gain 
of 100 Ib. nitrogen per acre by good 
leguminous crops or legume-rich pastures 
appears to be not uncommon. Optimal 
conditions for nitrogen fixation obtain 
when the nutrient and other needs of the 
legume are met, but the supply of nitrate 
by the soil is restricted. 

No method has yet been discovered of 
inducing either Rhizobium or its host plant 
to fix nitrogen when they are grown 
separately. In the root nodules, however, 
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nitrogen of the soil air is built into organic 
compounds which are transferred to the 
remainder of the plant. This process can 
reach a high pitch of efficiency. If the 
nodule be compared with nitrogen fixers 
living in soil, its supply of carbohydrate 
(by photosynthesis) is more regular and its 
consumption of carbohydrate per unit of 
nitrogen fixed is more economical. More- 
over, the fixation reaction can occur with 
great rapidity in the nodule. In Jensen’s 
experiments with lucerne the nodules fixed 


from 15 to 136%, of their own (relatively 


large) nitrogen content each day. 

A problem which awaits satisfactory 
elucidation is the mechanism by which a 
legume provides nitrogen to a companion 
plant. Virtanen in Finland demonstrated 
the liberation from nodules of certain amino- 
acids, yet, despite persistent attempts in 
other parts of the world, his observations 
have only occasionally been repeated. 


Bacterial and plant specificity 


In Rhizobium numerous strains may be 
differentiated by a variety of laboratory 
tests, but the most useful classification is 
still that based on cross-inoculation groups, 
of which there are over 20. The bacterial 
strains in each group will normally form 
nodules on a certain series of host plants, 
but not on other legumes. The host groups 
may comprise only one genus, as in the 
case of Trifolium, or several genera, as in 
the cowpea group. Of greater agricultural 
importance than mere nodule formation is 
the amount of nitrogen fixed. Bacterial 
strains of a single group vary greatly in this 
respect, and some appear to be incapable 
of bringing about any fixation of nitrogen. 
Host plants also differ in their response. 
It is now clear that good fixation will 
result only if both partners are adapted to 
each other. This raises various agronomic 
problems, for some soils have been found 
to harbour only ineffective strains of 
bacteria. That condition, as Thornton and 
his associates at Rothamsted have shown, 
is not always easily corrected by seed 
inoculation with an effective strain; in- 
effective strains may be more active in 
entering the root and forming nodules, and 
there is evidence that the first strain to 
form nodules on a plant has the dominant 
influence on the amount of nitrogen fixed. 
There is little difficulty in obtaining in- 
effective variants from good strains when 
pure cultures are propagated on certain 
artificial media or in some specimens of 
sterile soil. ‘This suggests that type of soil 
may have importance in the problem of 
inactive nodules. 

The most recent review of nitrogen- 
fixing bacteria is that of Jensen’. It 
gives important leading references. 
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Bacteria and nitrogen losses 


Soil may lose nitrogen in a gaseous form, 
and if the fertility level is high and tillage 
frequent the losses may be large. The 
mechanism is only vaguely understood. 
Everything points to microbial action as 
being directly or indirectly concerned, but 
the only bacterial process that has received 
much attention is denitrification (the libera- 
tion of gaseous nitrogen from nitrate) and 
its importance is generally considered to 
be extremely doubtful. Other possible 
mechanisms by which nitrogen or its oxides 
may be liberated from soil are known or 
suspected, but their significance is difficult 
to assess. The loss of gaseous nitrogen is a 
much neglected subject which, considering 





the unique importance of combined nitro. 
gen in soil, surely deserves more interest. 
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Reopening of London's Tea Market 





This the London Tea 
Auctions will once more take place 
after a lapse of 11 years. This 
account of the market and how it is 
to operate has _ been 
written for Wortp Crops by the 
Information Department of the 


London Tea Bureau. 


month 


specially 





N April the London tea auctions will be 

resumed after an 11 years’ suspension 
and the Ministry of Food will have relin- 
quished the role it has held since 1939 as 
the sole importer of tea for the United 
Kingdom market under the bulk purchase 
system. 

The British Government’s decision to 
end the bulk purchase of tea was in part 
determined by the increasing competition 
from buyers for other consuming countries 
which has faced the Ministry of Food’s 
negotiators during recent years. Those 
buyers have tended to secure the finer 
qualities, leaving less good qualities for the 
bulk contract, and the U.K. tea trade has 
therefore welcomed the decision as being 
the first and most important step towards 
enabling them to give consumers, through 
the trade’s own selective buying, the 
quality of tea they would like. 


Limited purchases 


Purchases at the initial London auctions 
will be limited in extent and effect by the 
facts that there will still be considerable 
stocks of Government bulk purchase tea 
of indifferent quality to be absorbed by the 
trade and that better-quality teas will only 
be coming in by degrees. The April 
auctions will see only south Indian and 





African teas on offer. North-east Indian 
and Pakistan teas will not be available 
until the latter part of the year, and the 
situation is complicated by the prohibition 
which the Ceylon Government has placed 
on tea shipments during the first quarter 
of this vear for sale in the United Kingdom 
market. Primary wholesalers, however, 
who in pre-war days effected purchases in 
the overseas markets, are now allowed to 
operate again and it is hoped that they will 
be able to secure some of the finer-quality 
teas which appear in the Colombo market 
at this time of the year. Another complicat- 
ing factor is presented by the subsidy and 
the consequent retail price control. The 
tea trade can only bid for the qualities 
they can buy within the limits imposed by 
this control (retail prices vary from 3s. to 
4s. per lb. in the popular range to higher 
for finer quality), plus the subsidy which 
has been established at 1s. per Ib. On 
present world market tea prices this limit- 
ing factor will not allow the trade to offer 
the public tea fully equal to pre-war in 
quality and selection. 


Mixed reception 


The decision to reopen the London tea 
market has had a mixed reception in the 
producing countries, who are naturally 
anxious to retain their status as world 
centres for their own teas. It is reasonable 
to suppose, however, that the vital impor- 
tance of the United Kingdom consumer 
market to their industry, together with the 
fact that London will relieve them of 2 
quantity of tea which they ar: unable to 
handle expeditiously, will secure their 
co-operation. This is already 1) dicated by 
the permission of the governme::ts of India 
and Ceylon for a proportion of their crops 
—275,000,000 Ib. and 1,000,000 |b. respec 
tively—to be sold in the Londen auctions. 
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Imperata Grass 
A Major Menace in the Wet Tropies 


HE grass [mperata is one of the major 

problems of the humid tropics. It is 
known by various vernacular names in the 
East, e.g. Lalang in the Malaya Peninsula, 
Alang Alang in Indonesia, Cogon in the 
Philippines and Illuk in Ceylon. According 
to Ridley! and Burkill?, two species are 
known, /. contracta (Hitche) and J. cylin- 
drica (Beauv) or I. arundinacea (Cyr). Of 
these, the second is the more widely dis- 
tributed. The two species closely resemble 
one another and, although there appear to 
be numerous varieties, they run into one 
another so much that they cannot be 
defined. IJmperata occurs throughout the 
tropics; a variety has been reported from 
tropical America, but it is in the Eastern 
tropics and also in parts of tropical Africa 
that the worst effects from it have been 
experienced. 


Description 


It is a tall-growing grass which seeds 
freely, the seeds being borne in fluffy 
spikes. ‘The seeds themselves are readily 
carried by the wind and seedlings rapidly 
establish themselves in open or exposed 
situations. From the commencement of 
growth the plant spreads rapidly by means 
of underground runners of extreme vitality ; 
small pieces of the runners can readily give 
rise to new plants. The runners can extend 
to a depth of several inches below the soil 
surface and form a dense continuous mat 
very difficult to eradicate by digging. It 


H. A. TEMPANY 


requires a high rainfall, a uniformly high 
temperature and favours soils that have a 
high natural fertility. It does not thrive 
under shaded conditions, but under open 
sunny conditions it spreads with great 
rapidity. 

In the early stages of growth it can be 
eaten by stock, but soon becomes indurated 
and it then has little or no nutritional value. 
With the advent of dry weather it becomes 
tinder dry and highly inflammable, and 
when tracts of it exist they almost in- 
variably are fired either by accident or 
design, giving rise to fierce conflagrations 
in which most other vegetational forms are 
destroyed; the matted rhizomes of the 
grass, however, persist underground and 
give rise to fresh growth on the occurrence 
of rainfall. 


The harmful effect of Jmperata 
(a) Invasion of cultivated land 


The harmful effect of Jmperata manifests 
itself in two ways. Firstly, in high rainfall 
regions, where shifting cultivation is prac- 
tised and the forest is cleared for the growth 
of annual crops, the removal of the natural 
shade creates conditions favourable to its 
growth. When cultivation ceases and the 


land is allowed to revert to bush the grass, 
which has usually already invaded the 
cleared lands to some extent, is free to 
establish itself generally and gives rise to 
Under natural 


continuous sheets. con- 





(Left) A 3-ft. length of rotten coconut root completely destroyed by illuk in Ceylon 
(Right) Healthy coconut roots, showing original heads of grass and new head 
emerging extreme right (see next page) 
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ditions in due time it would gradually 
become suppressed as shaded conditions 
became re-established as a result of the 
gradual natural entry of bush and tree 
vegetation. Unfortunately, this seldom 
happens, since the grass is almost invariably 
fired during dry weather. It accordingly 
gives rise to a false vegetational climax, 
since the natural regenerative processes 
cannot accomplish themselves. As fresh 
areas are opened up the same thing happens 
and the result is the creation of wide 
stretches of land covered with the grass 
which tend to extend as further areas are 
in turn cleared and abandoned. The 
dense mat of roots makes eradication diffi- 
cult and costly; moreover, the removal of 
the forest shade results in the destruction 
of the soil surface layer rich in organic 
matter and nutrients characteristic of 
natural forest conditions in the wet tropics, 
the maintenance of which is so vitally im- 
portant for successful agriculture under 
humid tropical conditions. In con- 
sequence lands so invaded are often irre- 
trievably lost to agriculture, and as the 
grass favours natural, fertile land the loss is 
all the more serious 4, *, ®. 

The effect on water resources and climate 
can be very serious; not only is the land 
made valueless for cultivation, but the 
replacement of forest by stretches of this 
grass and the destruction of the forest 
organic layer of soil affects the water- 
holding capacity with consequent desic- 
cation and drying up of springs and 
streams. Moreover, the frequent burning 
leads to the formation of ash containing 
plant food in the grass, which is rapidly 
blown or washed away; in_ addition, 
although when the grass cover is present, 
it affords moderate protection against 
erosion, when it is burnt the surface layer 
becomes exposed and erosion can go on 
largely unchecked. Finally, the removal of 
large stretches cf forest reduces the atmo- 
spheric humidity and quite possibly affects 
the incidence of rainfall. As a result, 
regions which normally would be classified 
as humid, with rainfalls in the region of 
60-80 in., can assume an aspect of sem:- 


aridity. 
Throughout the Far Eastern humid 
tropics large tracts which have been 


abandoned for this cause are of frequent 
occurrence. ‘They can be seen in Malaya, 
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in Indonesia and Ceylon, the Philippines 
and elsewhere. The prevention of their 
further extension and the finding of 
economical and effective measures for the 
reclamation of invaded areas are problems 
of considerable urgency, especially as 
rapidly growing populations make in- 
creasing demands for land. In the humid 
regions of tropical Africa also the same 
problem occurs; thus in Sierra Leone areas 
invaded by Jmperata exist which are the 
replica of the stretches of sheet lalang of 
Malaya or the alang alang lands of the 
outer islands of Indonesia. ‘The same prob- 
lem has also arisen in the Belgian Congo 
and in other parts of British West Africa. 


(b) Direct effect on associated crops 

The second direction in which Jmperata 
is a source of trouble is the effect which 
invasion of the grass may have on newly 
established plantations of permanent crops, 
such as rubber, tea or coconuts. It has 
long been a matter of experience in Malaya 
that if this occurs before the crop has 
become sufficiently established to shade the 
ground the growth of the trees is markedly 
retarded and they may even completely 
succumb. In consequence lalang has in 
Malaya been declared to be a pest and land- 
owners can apply for an order against an 
adjoining property if it becomes infested, 
requiring that the grass should be eradicated. 

The effect was investigated by the 
Department of Agriculture? and the 
Rubber Research Institute of Malaya in 
the years immediately before the war in a 
series of experiments at the Central Ex- 
periment Station at Serdang and at the 
Coconut Experiment Station at Klang. In 
these experiments randomised plots planted 
in rubber and coconuts were respectively 
clean weeded, allowed to become covered 
with natural grasses other than Jmperata 
established under cover crops and com- 
pared with other plots in which Imperata 
was allowed to take possession. ‘The results 
clearly showed the serious effects of the un- 
controlled growth of Jmperata in checking 
the growth and development of the young 
coconuts and rubber. 

The reasons why Imperata exerts so 
much more unfavourable an effect than 
does the growth of other grasses or cover 
crops was for long not clear. It was obvious 
that it could not merely be the result of 
competition for plant nutrients and water, 
since this would be equally great from 
other forms of growth, but such effects 
were not seen in anything like the same 
degree. Moreover, it is well known that 
such hungry crops as cassava, sweet pota- 
toes, gambier or pineapples can be inter- 
planted with young coconuts or rubber 
without any marked deleterious effect. It 
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was at one time suggested that /mperata 
exuded from its roots some substance that 
was toxic to other plants, but this has 
never been established and can almost 
certainly be ruled out. 


The cause of the trouble 


A recent paper in the Ceylon Coconut 
Quarterly, however, provides indications of 
the real cause of the observed harmful 
effects’. It appears that the growing 
ends of the underground stems of /mperata 
are provided with sharp hard points which 
in the course of their growth penetrate the 
major roots of crops like coconuts or rubber 
with which they are brought into contact 
and destroy them. A single plant of 
Imperata may have several growing points 
and thus cause considerable damage. After 
penetrating the root the rhizome may pass 
along it for a distance of as much as 12 to 
24 in., subsequently emerging when it 
may rise to the surface and produce a fresh 
head of grass. ‘This causes the roots to 
split open to allow the penetration of water, 
resulting in root rot and so affecting the 
growth of the tree, since it entails interrup- 
tion of supplies of water and plant food. 

The photos on page 143 illustrate the 
mode of occurrence of this form of damage 
on coconuts; they are reproduced from the 
paper referred to above in the Ceylon 
Coconut Quarterly. ‘The writer is informed 
by Mr. F. C. Cooke, Director of the Coco- 
nut Research Scheme, that he has also 
observed examples of similar penetration of 
the roots of rubber and pineapples in 
Malaya. It is worthy of note that during 
the Japanese occupation of Malaya fields 
of pineapples became neglected and were 
invaded by /mperata, the result being that 
the pineapple plants were completely 
killed. So far as is known, the effect is 








The photos above illustrate the four 
plots at Serdang Experiment Station, 
Malaya, referred to in the text. The 
one on this page shows the clean- 
weeded plot with that under a cover 
crop in the background. The picture 
on the opposite page shows the plot 
invaded by /mperata. All the plots were 
planted at the same time and when the 
pictures were taken the trees were five 
years old. The effect of the grass on 
growth and development is strikingly 
shown 


apparently entirely the result of mechanical 
damage and is not a question of parasitism. 


Remedial measures 


It is clear that Jmperata must be reckoned 
as a Major menace in countries where con- 
ditions favour its spread. Its control is 
primarily a matter of preventing the in- 
vasion of cultivated lands, and here its 
intolerance of shaded conditions holds out 
the greatest hope. On newly established 
plantations spraying with chemicals maj 
also help to prevent invasion, and in 
Malaya arsenite of soda has been used with 
some success in this connection on rubber 
estates, while recently success has been 
reported from the use of certain of the 
newer weed-killers. Chemical treatment 
is, however, expensive and the use of very 
poisonous chemicals is open also to objec- 
tion. The best available method under 
plantation conditions is, probably the use of 
quick-growing cover crops combined with 
some hand weeding where necessary. 


Shifting cultivation 

In primitive thinly-peopled regions shift- 
ing cultivation may be, for social and 
economic reasons, the only acceptable form 
of agriculture, and for this reason its per 
sistence until it can be replaced by pe 
manent settled cultivation seems inevitable 
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under such conditions. In such circum- 
stances the only practicable way of pre- 
venting the spread of the grass and the loss 
to cultivation of ever-increasing areas as a 
result seems to be the introduction of 
methods which will ensure the maintenance 
of conditions unfavourable to its develop- 
ment, while the land is being cultivated, 
and which will help the rapid regeneration 
of fully shaded forest conditions once cul- 
tivation has been abandoned. 

In this regard the taungya or modified 
kaininging systems which have been 
successfully developed by foresters in 
Burma, India and the Philippines for re- 
establishing desirable types of trees in 
forests previously of little economic value 
are an indication of the possibilities. Under 
this method’ cultivators are permitted 
to clear designated areas of forest to grow 
foodstuffs and other crops for a limited 
term of years on the condition that they 
will interplant their crops with forest trees 
supplied to them by the forest authorities, 
tend them and hand the land back with 
the trees well established, thereby pro- 
viding sufficient protection to prevent 
Imperata and other undesirable growths 
from becoming established. 

Another notable development on similar 
lines is the corridor system devised by the 
authorities in the Belgian Congo with the 
same object. In this cultivation is confined 
‘0 corridors cut at intervals in the forest 
about 100 yd. wide and a mile in length. 
They are cleared, cultivated for three or 
four years and then allowed to revert to 
forest again for a further 10 to 15 years. 
They are planted on a strictly defined 
rotation designed to assist the final re- 
generation of the forest. In the first year 
food grains are grown, but subsequently 
the choice of crops is determined by their 
ability to provide shade, to assist the main- 
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tenance of the surface layer and to prevent 
the ingress of noxious grasses. Mixed 
cropping with cassava and bananas is 
apparently specially favoured. 

In Sierra Leone, where shifting cultiva- 
tion has in places given rise to extensive 
sheets of Jmperata, the Government has 
adopted a policy of discouraging shifting 
cultivation in the upland regions and en- 
couraging population migration to the low- 
lying swampy areas, combined with the 
cultivation of swamp rice in substitution for 
upland rice, which was formerly exclusively 
grown. 


Reclamation 


The reclamation of lands which have 
been invaded by /mperata is an even more 
difficult problem. The first requirement is 
the re-establishment of the land in forest 
to restore the water regime and to build up 
the surface layer of soil on which fertility 
depends. It is essentially a reafforestation 
problem; the primary need is to find plants 
which can establish themselves despite the 
competition of the grass, so as to provide 
the necessary shade. It is a matter of 
finding a suitable ecological succession. It 
is of some interest to record that in Malaya 
some success was achieved before the war 
in suppressing the growth of /mperata on 
roadsides and railway embankments, where 
the risk of fire is particularly eminent, by 
the use of Centrosems tubescens as a cover 
crop. De Haan reports that in the island 
of Flores remarkable results have been 
achieved by planting Leucaena glauca in 
contour lines, a plant which is also favoured 
by Dr. Gorrie writing in regard to Ceylon’. 

In Malaya’ Vitex spp. have been favourably 
reported on in the same connection. It 
would seem that an important point in 
selecting trees and shrubs for reclamation 
may be that the roots possess powers of 


resisting the penetration of the sharply- 
pointed rhizomes of the grass. It is 
obvious, however, in any case, that in the 
reclamation of lands invaded by Imperata a 
first consideration must be the exclusion of 
fire from them, since otherwise it is im- 
possible for suitable vegetational succes- 
sions to establish themselves. It may, of 
course, be that ultimately spraying methods 
of eradication can be found which are 
economical in practice, but it must be 
remembered that, even so, immediate re- 
cultivation will not often be practicable 
until the surface soils have been regenerated 
either by a period of shaded conditions or 
by heavy manuring. 


Possible commercial uses 
of Imperata 


It is of interest to examine the possibility 
that some method of utilising IJmperata 
commercially may exist. ‘The grass is, as 
has been shown, of little or no value as a 
fodder crop, and the only use which has so 
far been examined and shows some promise 
is as a source of material for paper making?. 
The possibilities in this direction have 
been considered at intervals during the past 
70 years and numerous tests have been 
made. As a result, it appears that it has 
possibilities in this direction; it is reported 
that it gives a long-fibred pulp with ex- 
cellent felting properties and produces a 
strong opaque paper which does not shrink 
on drying. The pulp from it compares 
quite favourably with Algerian Esparto 
grass pulp, though it is slightly inferior to 
Spanish Esparto grass pulp. Development 
seems to hinge mainly on the possibility 
of establishing a paper-making or pulp- 
making industry in the countries where it is 
grown. So far there have been no develop- 
ments of any note, but in the present 
position of shortage of paper-making 
materials in sterling countries it seems 
within the bounds of possibility that de- 
velopments may occur. If a commercial 
use for the grass could be developed on 
these lines it is conceivable that it might 
assist in the reclamation of infested areas 
in as much as it might provide a com- 
mercial outlet for it which could cheapen 
eradication. ‘The possibilities seem at 
least worthy of examination. 

It is clear that this grass must be regarded 
as a major menace in tropical high rainfall 
areas. It is dangerous, on the one hand, 
by reason of the damage which it can do to 
the roots of tropical plantation crops if it is 
allowed to obtain a foothold, especially in 
young plantations; it is even more dan- 
gerous in that its uninterrupted spread in 
cleared lands may give rise to ever- 
increasing stretches of infested lands, the 
reclamation of which for agriculture is very 
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difficult and costly, if, indeed, it is not 
impracticable. The danger is especially 
great in as much as it is the more fertile 
lands which are most likely to be so 
invaded. It may be said that in high rain- 
rainfall regions it is a menace comparable 
with that of erosion, for, while it is true 
that an Imperata cover does provide some 
protection against erosion, it may be just 
as effective in preventing land utilisation 
as widespread erosion itself even though it 
does not involve the same risk of lost 
fertility. In any case, its inflammability 
is an additional drawback which must be 
taken into account and which may give 
rise to widespread and at times uncontroll- 
able conflagrations. 


Photos p. 143 from the Ceylon Coconut Quarterly. 
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Versatile Corn 


Starch is the end-product of corn 
(maize) refining and has more uses than 
any other product of the grain. In an 
issue of Corn, published by the Corn 
Industries Research Foundation, a list of 
corn products used in building up the 
armed strength of the U.S.A. was given, 
together with their uses. Some of the 
non-food industries which rely on corn 
products include metals and foundries, 
automobile, aircraft and shipbuilding, 
medicines and pharmaceuticals, petroleum, 
textiles, explosives and chemicals, paper, 
rubber and distilling (of industrial alcohol). 
Corn starch is used as a flocculating agent 
in the process of freeing aluminium ore 
from extraneous metals; it is used as a 
binder (in the form of dextrin) for the 
sand cores of castings ; in certain explosives 
for hand grenades corn starch is treated 
with nitric acid; it is also an essential 
ingredient of dry-cell electric batteries; 
cotton cloth requires corn starch in its 
manufacture; a starch is 
dextrin and this is used in many ways as 


derivative of 


an adhesive; corn steepwater is used as a 
food for the moulds from which penicillin 
and other antibiotics are extracted, 
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Teasel Growing 
An Ancient Practice 


DONALD MULLINS 





T easels are still used in the woollen 
industry for raising pile or nap on 
high grade cloth. Their cultivation 
as a crop, which still survives on 
Somerset, ts 


a small scale in 


described below. 








Cutting teasels on a farm near Taun- 

ton, Somerset, using the customary 

small curved knife fastened around 
the wrist 





. 


The gig-mill in which the teasel heads 
are seen on the revolving drum for 
raising the ‘ nap’ on cloth 





HE cultivation of teasels has long been 

a subsidiary occupation to the British 
woollen industry, carried on chiefly in the 
counties of York, Gloucester and Somer- 
set. It has, in fact, been asserted* that 
the ready access afforded to supplies of 
teasels was one of the factors accounting 
for the mediaeval pre-eminence of the 
West in this particular manufacture. 
Description 

The wild teasel (Dipsacus sylvestris) is a 
familiar biennial of Southern England's 
moorland wastes; it is also found in Central 
Europe and Asiatic Russia, but not in 
Scandinavia. Its pale lilac composite 
inflorescence has the peculiarity of break- 
ing into blossom from the centre instead 
of from the base of the flowering head. 
The lower pairs of lanceolate leaves form 
basin-like receptacles at their junction 
with the main stem, thereby collecting 
moisture in which caterpillars, etc., are 
entrapped and drowned. Botanical opinion 
has suggested that the secrction of a nar- 
cotic contributes toward this end and that 
the plant derives sustenance from the 
process. The cultivated variety (Dzpsacu: 
fullonum) bears a general resemblance to 
D. sylvestris but differs in the form of the 
scales which project from between the 
Horets—these are sharply hooked instead 
of being merely spiny. It is this distin- 
guishing feature which is responsible for 
its industrial utility. 

Somerset remains the English 
county in which teasel growing is still 
continued and even there cultivation 's 
confined to a comparatively small area in 
the vicinity of Taunton. As John Bil- 
lingsley remarked in his General View of 
the Agriculture of Somerset, with Obserca- 
tions on the Means of Its Improvement, 
written in 1775, ‘ the most favourable soil t 
a strong rich clay,’ a desirable pre-requisite 
attorded by the farm lands of Isle Brewers 
and neighbouring villages. Each  teasel 
head or ‘ bur,” cylindrical in shape, some 
3 in. long and 1} in. in diameter, contains 
a considerable quantity of sced (this, " 
may be remarked, is also used as food for 
canaries). Growers often select their ow? 
strains, using the finer heads but not the 
‘kings.’ In this respect one of Billings- 
lev’s pertinent ‘ observations would 4p 


only 


Ose ography of 
1949). 


*Wiltred Smith: An Econom 
Great Britain. Methuen (Lond: 
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pear t» have borne fruit: ‘ There is an 
amazin, inequality in the produce of different 
plants ; some stocks will send forth 100 heads, 
others not more than three or four. Should 
not great attention therefore be paid to the 
selection of seed . . .?’ The king bur 
develops from the crown bud on the main 
stem and consequently attains to a much 
larger size than do the heads on the 
laterals. It is nevertheless not so tough 
and is frequently hollow at the centre. 
Being the first to flower, it is liable to 
deteriorate by the time the remainder are 
ready for harvesting. 


Cultivation 


Sowing in the seed-bed, either by drill- 
ing or broadcasting, takes place in April; 
a plot of one acre will provide sufficient 
plants to cover 10 acres. Planting-out is 
done in October or November. The 
young teasels develop a long tap-root, 
resembling a parsnip, which is not easy to 
lift or to plant. The upper portion or 
knot is therefore cut off with a special tool 
known as a teasel-spitter, consisting of an 
iron rod some 18 in. long, flattened at the 
end into the shape of a chisel. A planting- 
stick or dibber is used to insert the pre- 
pared seedlings to a depth of 2$ in. in 
the soil, in rows nearly 3 ft. apart, at the 
rate of approximately 13,000 to the acre. 
It will be obvious that this laborious pro- 
cess is no inconsiderable factor in increasing 
cultivation costs. ‘There are also the 
hazards of climate to be considered ; severe 
frosts will sometimes destroy the plants 
before they have been able to take root. 


Reaping 


Fully grown teasels attain a height of 
4 to 5 ft. In July the uppermost heads 
begin to blossom and as soon as the 
blossom falls they are ripe. The cutter 
usually wears a pair of stout gloves as a 
protection against the spiny stems and he 
uses a special type of small knife having a 
curved blade, the handle being tied loosely 
to the wrist for convenience. Fifty heads 
are termed a ‘ handful,’ 20 handfuls equal 
one ‘ score,’ and 20 score make one ‘ pack ’ 
(1. 20,000 heads). Harvesting is often 
carried out on a piece-work basis at the 
rate of 40s. to 50s. per pack; an expert 
Worker can cut up to one pack in a day, 
tying in handfuls as he goes along. ‘ Some- 
limes,’ says Billingsley, ‘ the produce is 15 
” 16 packs an acre, at other times a total 
blank’ : his figures seem somewhat gener- 
ous, since 10 packs per acre would be con- 
sidered a fair average yield today. After 
cutting, the heads are attached in handfuls 
to long poles and these are propped against 
“Supporting framework to permit further 
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Wild teasel (Dipsacus sylvestris) on left 
and a cultivated variety (D. fullonum) 
on right, showing difference in bracts 


Teasel heads on poles stacked in the 
field for drying 


drying. As Billingsley remarks, * the crop 
is very hazardous. A wet season rots them, 
particularly when there is much rain at the 
time of blossoming.’ ‘The laden poles are 
later bundled in sheets of sacking for dis- 
patch to the woollen mills of the North and 
West of England. In former times trans- 
port was by horse-drawn waggon or by 
water carriage from the port of Bristol. 





Utilisation 

On arrival at the woollen mills the 
teasels are trimmed with scissors in order 
to remove the long curved bracts from the 
base. They are then inserted into ‘ rods,’ 
open frames about 5 ft. long and 5 in. 
deep. A number of the filled rods are 
clamped into a drum, revolving at the 
rate of 120 r.p.m. against the face of the 
cloth which is tautened against it. The 
machine in which the operation is carried 
out is known as a ‘ gig,’ and a number of 
these are assembled in the ‘ raising-room.’ 
Despite the introduction of a wire substi- 
tute, the teasel is still unrivalled for raising 
a pile or nap on high-grade material for 
making velours, etc.; it wears down 
gradually in use, so that no rigid and 
unyielding surface is presented to the 
cloth. The worn heads are replaced 
gradually, a few at a time, in order to 
maintain a smooth and even combing 
action. 





The Uganda Cotton Industry 


The reorganisation of the ginning side 
of the Uganda cotton industry has been a 
matter of concern to the Uganda Govern- 
ment for many years past. In the earlier 
days of the industry large numbers of 
ginneries were erected and many of these 
are in excess of the requirements of the 
territory, while a number are ill-equipped 
and too small for efficient operation. The 
reorganisation of the industry has been the 
subject of investigation by a number of 
Commissions of Enquiry. 

In 1938 a Commission reported on the 
subject, but its proposals were not imple- 
mented owing to the war. Since then, 
two other reports have been issued, one 
by Sir Charles Lockhart in September 
1947, while in the following year another 
official Commission examined his proposals 
and issued a report. 

‘The Government of Uganda has recently 
announced plans for the development of 
ginneries on a co-operative basis. As part 
of these, a cotton ginnery has been leased 
and is to be operated by a group of African 
interests under the title of the Buganda 
Growers’ Co-operative Union. ‘This will 
be the second ginnery worked by an 
African co-operative. It is understood 
that active measures are also being taken 
to reorganise and re-equip the industry 
and to provide for the training of Africans 
in the technical and managerial aspects. 
It is anticipated that a full statement con- 
cerning these proposals will be issued 
later in the vear. 








NTEREST in selective insecticides con- 

tinues to grow and some recent advances 
were referred to in two lectures recently 
delivered by Dr. W. E. Ripper, Managing 
Director of Pest Control Limited. 

The first of these was given before the 
62nd Annual Meeting of the American 
Association of Entomologists held at 
Denver, Colorado, on December 18 to 21, 
1950, at which he discussed the use of 
selective systemic insecticides as a possiblé 
solution to the undesirable effects of 
modern conventional insecticides which 
are open to the objection that after treat- 
ment rapid re-infestation of the treated 
crop may occur involving great frequency 
of applications to maintain control. 
Another objection is the segregation of 
strains of pests which are resistant to 
insecticides used. 

Dr. Ripper pointed out in his discourse 
that the systemic insecticide which has 
been explored to the greatest extent so far, 
is octamethyl pyrophosphoramide, now 
known under the official name of Schradan; 
it is also known as Pestox 3 and Ompa. 
Schradan has been tested on large numbers 
of aphids, thrips, whiteflies, leaf hoppers, 
red spider mites, ctc., and has been found 
effective in killing all active stages of 
aphids and red spiders. It has been 
sprayed on apples, pears, cherries, plums, 
peaches, hops, strawberries, raspberries, 
blackberries, loganberries, brassicas, cucur- 
bits, peas, beans, beet, carrots, and citrus, 
and in concentrations which killed the 
aphids was found to be non-phytocidal on 
hops, brassicas, cucurbits, strawberries, 
raspberries, blackberries, 
peas, beans, beet, carrots and citrus. 


loganberries, 


Selectivity 


Research had shown that while all 
systemics gave a satisfactory mortality of 
aphids, significant differences appeared in 
their effects on beneficial insects. ‘Thus 
Schradan, which eliminates aphids, usually 
had no effect on ladybirds at any stage 
and generally at very worst, a low mor- 
tality of beneficials. On the other hand, 
the systemic insecticides known as C.R. 409 
and Pestox 15 showed a high mortality 
24 hours after spraying, but the effect 
disappears quickly and after a time interval, 
while newly exposed aphids are being 
killed, the newly exposed _beneficials 
survive. 

The fact that C.R. 409 and Pestox 15 
lose their toxicity to beneficial insects so 
much earlier than to plant-sucking pests 
can be explained by the absorption of the 
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Progress with Systemic Insecticides 





A method of testing systemic action. 

Insects are confined in light celluloid 

cages with muslin covers top and 
bottom 


systemic insecticide into the leaf. This 
provided the idea of a means to convert 
non-selective systemics which are well 
translocated into insecticides with eco- 
logical selectivity; for this purpose it is 
necessary to apply them in such a way 
that they do not come into contact with 
the plant organ where beneficial insects 
occur. ‘Thus they can be applied to the 
root system or the seed when the object is 
to control plant-sucking insects feeding on 
leaves without harming predators or para- 
sites. It can be done by applying the 
systemic preparations to the soil near the 
plant or by introducing the insecticide into 
irrigation water. As a result of extensive 
experiments the following conclusions seem 
justified : 

Conctusions 

1. Systemic insecticides such as Schradan 
make plants toxic to sucking pests without 
making them toxic to beneficial insects 
when sprayed on the leaves or applied to 
the root system. ‘The plant is thus ren- 
dered toxic to aphids and red spiders for a 
prolonged period varying from three to 
six weeks during the growing scason and 
for longer periods when the plant is less 
active. 

2. ‘T'reatment with systemic insecticides 
such as Schradan prevents the subsequent 
quick build-up of pest populations which 
occurs after the application of conventional 
insecticides such as Parathion, DDT, 
BHC, etc. 





3. Non-selective systemic’ insecticides 
such as Pestox 15 and C.R. 409 can be 
used to produce a selective effect if they 
are applied to the soil near the root of the 
plant, either directly or by mixing with 
irrigation water. 

It is possible accordingly to classify 
selective insecticides according to the 
nature of their selectivity as follows: 


1. Insecticides which, owing to physio- 
logical difference between pests, predators 
and parasites, kill the pests at a concen- 
tration which does not affect the beneficial 
insects may be termed ‘ physiologically 
selective.’ 

2. Selective insecticides in which differ- 
ences in the ecology of the pests and the 
beneficial insects are used as a basis of the 
selective effect. They are produced by ex- 
ploiting the possibilities of translocation. 
This is referred to as ‘ ecological selec- 
tivity.’ Experiments on translocation show 
that: 

(a) Application to the soil gives trans- 
location upwards. 

(b) Spray treatment to the stem or leaves 
gives translocation above and below the 
treated spots. 


(c) Uptake is best in leaves which are 
just fully opened. It is not so good in 
younger leaves and still less so on very old 
leaves. 

(d) In crops such as beans and peas, 
the systemic insecticide is translocated 
from leaves to pods, and parts of the 
plants which were not present at the time 
of spraying, i.e. not already formed, and 
become toxic by translocation from the 
sprayed older parts. 


(e) Seeds soaked in or coated with these 
systemic insecticides may allow them to be 
translocated in the young plant. 

The period over which plants retain 
their toxicity depends on the rate of decom- 
position of the insecticide which depends 
in turn on the season at which it is applied 
and the physiological activity of the plant. 
During summer, when growth is active, 
toxicity disappears much more quickly 
than in late autumn. 


Dr. Ripper concluded his paper )y 
pointing out that the principle of selec- 
tivity and translocation is capable of ver) 
wide applications; results encourage the 
belief that chemotherapy in entomology 
will bring biological control more and moré 
to the fore and may lead to as great ad- 
vances in agriculture as it has done ™ 
medicine. 
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Results of systemic action against 
dphis fabae are graphically displayed 
here 


{new systemic 


Speaking at a recent luncheon in 
london subsequently, Dr. Ripper an- 
nounced the commercial development of a 
new systemic insecticide. Chemically, it 
is bis isopropylaminofluorophosphine oxide 
to which had been given the name of 
‘Isopestox.’ He said that this substance 
can be substituted for Schradan when no 
longer safe to use it. Isopestox is far less 
toxic than any other systemic, and also 26 
times less toxic than Parathion, nine times 
ss toxic than nicotine and a little more 
than twice as toxic as DDT. He claimed 
that it was effective against aphids, red 
spiders, thrips, white fly, scale insects and 
mealybugs. It is true that it is not selective 
when it is sprayed on the plant, but as it 
8 well translocated it can be used as a 
lective insecticide if applied to the roots; 
a result of this, ‘ ecological selectivity ’ 
an be obtained provided it is applied to 
the plant at a part where no beneficial 
sects are present, since only those that 
pierce the cuticle and suck the sap will be 
affected by the poison. 


The compound is rapidly attacked by 
the enzymes in the plant and in summer 
its half-life is only seven to eight days. 
Its Principal usefulness, therefore, lies in 
the fact that crops can now be treated 
iearer to harvesting than is possible when 
‘praying Schradan, since with the latter, 
owing to its longer life, there must be a 
Clear period of four to six weeks between 
the last spraying and harvesting. This 


will probably enable, for example, late 
ery of aphids and red spiders on 
°psand on brussels sprouts to be treated. 
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Flower Production 
for Market 


By Jack Hardy. Pp. xiv and 210. Illustrated. 
Crosby Lockwood, 1950, 18s. 


In his introduction Mr. Hardy expresses 
the hope that the contents of his book will 
encourage still further progress in the 
growing, grading and packing of flowers. 
If it does not I am sure the author cannot 
be held responsible because he has drawn 
from his very wide experience of practical 
horticulture a great deal of information 
and presented it in a pleasant and very 
readable form. 

His first two chapters, ‘ Nursery Lay- 
out ’ and ‘ Important Factors in the Culti- 
vation of Flowers,’ form a workmanlike 
foundation to a sound practical book, and 
indicate what we are to expect from later 
chapters. The grower will find much 
wisdom in Mr. Hardy’s suggested layout 
and cropping programme for a flower 
nursery. Quite rightly he emphasises the 
importance of good plant hygiene, for 
when discussing the question of a glass- 
house nursery he states that ‘ workshops 
and a small laboratory should form an 
integral part of the undertaking and the 
whole place should possess an air of 
cleanliness and orderliness if first-class 
produce is to be obtained.’ 

After passing quickly over soil sterilisa- 
tion, soilless culture, growth-regulating 
substances and the newer insecticides and 
fungicides he deals with the important 
flower crops, in alphabetical order, starting 
with Alstroe maria and finishing with the 
tulip. The most important are dealt with 
in detail and at length, but some of the 
minor crops receive much less attention. 
At the same time even the shortest account 

of any plant includes sufficient information 
to set any grower who has not grown the 
plant previously in the right direction. In 
most cases there are sections on propaga- 
tion, general cultivation, varieties and 
disease control. As might be expected, 
there are very good accounts of the culti- 
vation of carnations and chrysanthemums, 
including a full description of soilless 
culture for the former. Pot plants include 
azaleas, crassulas, cyclamen, cinerarias, 
hydrangeas and ferns. Dahlias and roses 
are there, too, but we looked in vain for 
sweet peas—although the author told us in 
his introduction that lack of space must 
be the sole excuse. A valuable section is 
found in Chapter XV, namely, ‘ Flower 
Roots (with Some Cut Flowers).’ It deals 
clearly with important flower crops 
like achillea, anchusa, aster, campanula, 
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delphinium, gaillardia, lupin, lavender, 
scabious and viola and starts with a 
description of propagation, planting and 
marketing. 

Bulbous plants include freezia, gladiolus, 
hyacinth, iris, lilium, narcissus and tulips. 
All are treated adequately and in a prac- 
tical manner. The last chapter, ‘ Packing, 
Grading and Marketing,’ is very useful 
and growers would be well advised to 
follow the advice it contains. The volume 
is nicely printed, excellently illustrated, 
and Mr. Hardy knows his subject well. 
Flower growers will find his book interest- 
ing and useful. 

W. F. BEWLEY 


Problems of Zamindari 
and Land Tenure 
Reeonstruction in India 


By P. N. Driver. Pp. 310. 
Book Co., 1949, Rs. 12/8. 


Bombay, New 


It is becoming increasingly recognised 
that in efforts to raise the standard of 
living of the more backward peoples— 
President ‘Truman’s fourth point—prob- 
lems of land ownership and land tenure 
play an all-important part. It is mere 
wishful thinking to imagine that technical 
advances in agricultural practice can be 
achieved successfully if the system under 
which the land is held and worked is un- 
suitable, since this can automatically nega- 
tive attempts to introduce them. Con- 
sequently, Professor Driver’s book, which 
discusses the question of land tenure in 
India—essentially a country of small- 
holdings—is worthy of attention, since it 
presents a well documented discussion of 
the history of Zamindari landlordism in 
India, with the author’s conclusions as to 
the shape reforms should take. 

It is not an altogether easy book to read; 
some of the author’s views and conclusions 
are to an extent ex parte and will probably 
arouse considerable criticism in some quar- 
ters. Nevertheless, the book is well worthy 
of study, and for readers unfamiliar with 
Indian conditions it has a definite bearing 
on similar problems in other countries. 

After reviewing the history of Zamindari 
during the past 300 years and the evils it 
has occasioned, the author concludes that 
the only satisfactory remedy for the cxisting 
state of affairs is the complete abolition of 
Zamindari and its replacement by national 
ownership of land. He discusses the prob- 
lems of compensation to dispossessed 
zamindars and the difficulties and problems 
that arise in this connection. In later chap- 
ters he deals with the problem of small- 
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holdings and expounds the view that in a 
system of indepently owned and operated 
smallholdings little improvement in pro- 
ductiveness or efficiency can be expected 
without drastic reorganisation, a view for 
which he will find many supporters. He 
concludes that the only really practicable 
solution is the grouping of holdings and 
their operation as large units on co-opera- 
tive lines; he is definitely opposed to state- 
operated farms. Here, again, he will find 
many supporters outside India. 

The solution he favours is the establish- 
ment of large-scale co-operative farms ona 
tenancy basis, but operated as a whole on 
co-operative lines, following in many re- 
respects, though not in all, the Russian 
kolkhoz. He is at pains to point out that 
the kolkhoz, while departing in a number of 
spects from co-operative _ principles, 
nevertheless embodies much that is co- 
operative in its present form. He em- 
phasises, quite rightly, that the system must 
not be condemned out of hand because the 
Communistic label has become attached to 
it, and urges that it should be carefully 
studied and its lessons grasped. 

The point seems important, for, in any 
case, it must be remembered that the 
kolkhoz is, in fact, a compromise. ‘The 
Communist ideal was, and still is, the state- 
owned and operated farm. This, however, 
proved impracticable when it was first 
attempted in Russia and the kolkhoz was 
evolved to retrieve a_ situation which 
threatened to become disastrous for the 
Soviet regime. By the Communist hier- 
archy it is, however, still regarded: as a 
temporary expedient destined to give way 
in due course to complete State ownership 
and operation. 

As we have said, the book is interesting 
and thought stimulating; many will not 
agree with all its conclusions, while the 
reviewer would have been glad to see a 
somewhat more detailed discussion of the 
manner in which co-operative farms would 
work in actual practice. Nevertheless, it 
is a definite contribution by a recognised 
Indian authority to a problem of immense 
importance and as such is worthy of study. 


H.T. 


Estate Management 
for the Farmer 


By R. R. Ware. Pp. 147. 
I.ondon, 1950, 10s. 6d. 


Geoffrey Bles, 


There are many farmers whose know- 
ledge of their statutory obligations in regard 
to estate management is somewhat sketchy. 
Since the war several important Acts have 
been passed relating to land management 
and including the Hill Farming Act of 
1946, the Agriculture Act of 1947, the 


‘Town and Country Planning Act of 1947 
and the Agricultural Holdings Act of 1948. 
The author of ‘ Estate Management for the 
Farmer’ has brought into the body of his 
book most of the salient points of these 
Acts where they affect the estate manager, 
and on this account alone the book will be 
of value to many who wish to have these 
matters explained to them in clear and 
simple style. 

But there are many other subjects which 
are covered in this book, from a chapter on 
the buying of agricultural land to one on 
taxes and valuation; advice is given on 
repairs and upkeep of farm buildings, 
roads, drains, fences, and so on. In these 
days of increasing mechanisation and pro- 
duction it is more important than ever for 
farms, their buildings and amenities to be 
maintained in a high state of efficiency, and 
this book, which, as the author says, ‘ is 
an attempt to cover the whole field of estate 
management, so far as it is likely to be of 
interest to the farmer, in a book which he 
can read without despairing of reaching the 
end,’ will help those who manage land in 
England and Wales (Scottish law and 
practice are not covered) to become more 
conversant with their duties, liabilities and 
rights. Mr. Ware is the Director of the 
Agricultural Land Service, which gives, 
through the Ministry of Agriculture, expert 
advice on land management. 


Farm Mechanisation 


Progress and Economic Problems in Farm 
Mechanisation. Prepared by A. M. Acock for 
the Food and Agricultural Organisation of the 
United Nations. Pp. 88. Illustrated. FAO, 
Washington. 1950. 

This is another of the reports on world 
agricultural matters which have been pub- 
lished by FAO and it is specially significant 
because it covers a subject that is of major 
importance to world agriculture. 

There are many controversial 
concerning the adaptability of mechanised 
methods to the less advanced regions of 
the world (this Journal has published a 
number of articles on the subject) and there 
is considerable diversity of opinion over 
the advisability of introducing Western 
methods of mechanised farming to these 
areas; questions of education, adaptability 
and machine suitability are immediately 
raised. 

This report brings together, for the 
first time, information on world progress 
in the manufacture and utilisation of farm 
machinery and equipment, and also covers 
world trade in these products. Problems 


issues 


vary from country to country, yet it is by 
studying the experiences of others that 
those who wish to improve the standard of 
farm equipment in their own countries 
may avoid mistakes and reach their ulti- 








mate goal—more food—in less time than 
if they had not these aids. 

The report is in two parts and deals 
with (1) world trends in the adoption of 
factory-produced farm machinery, and (2) 
regional aspects of farm mechanisation. 

In the first part many interesting figures 
emerge; for instance, over 85°, of the 
total draft power used in farming opera- 
tions is still provided by work animals: 
the total value of tractors and other farm 
machinery entering world trade in 1948 
was $614 million, representing only 7°, 
of the value of exports of all machinery and 
metal products from Canada, the U.K., 
and U.S.A. in that year; there are over 
200 manufacturers of tractors in the world: 
advances in farm mechanisation have been 
made where a strong demand for labour 
in other industries has withdrawn workers 
from the land and forced wages up. 

Regional aspects summarise the present 
positions in the various world regions, 
ranging from North America which has 
70”,, of the world’s tractors on 17”, of the 
world’s arable land, to Africa which has 
less than 1°, of the world’s tractors on 
12°,, of the world’s arable land. _ Inter- 
mediate regions are shown to vary in their 
stages of mechanisation, some employing 
mainly hand tools augmented by animal- 
drawn equipment, others using purely hand 
labour on fragmented holdings in highly 
populated areas and others having no 
mechanised agriculture save on European- 
owned plantations. 

Tractor production in 1948 in the United 
States, excluding garden tractors, amounted 
to 603,000 units, of which 117,000 were 
exported. In Europe, excluding the 
U.S.S.R., it amounted to 167,000 units o! 
which 117,000 were produced in the U.K. 

The situation in the U.S.S.R. is particu- 
larly interesting, since it affords the classic 
example of rapid transition from one level 
of farming to another. In 1948-49, with 
10°, of the world’s tractors operating on 
18°, of the world’s arable acreage, the 
tractor number per unit of cultivated area 
was exceeded only by North America, 
Western Europe and Oceania. Tractor 
production in the U.S.S.R. started in 4 
small way in 1923, but expanded enor- 
mously between 1928 and 1935; by 193° 
it amounted to 116,000 units annually. It 
suffered greatly during the Second World 
War but is now nearly back to pre-wat 
levels. ; 

The report brings together for the first 
time information on the progress i the 
manufacture of tractors and farm mé& 
chinery and on world trade in these pr 
ducts. In compiling it the FA( authorities 
have been handicapped by lick of unl- 
formity in national statistics ind similat 
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causes. Nevertheless, as a compilation, it 
is of great value and worthy of careful 
study by all interested in this vital matter. 





eals 
| of 
(2) Industrial Fibres 
A summary of production, trade and con- 

sumption compiled by the Intelligence Branch 
ires of the Commonwealth Economic Committee. 
the Pp. xiv + 149, H.M.S.O., 1951, 5s. 
ra. We welcome the publication of another 
als: review in the series of the Commonwealth 
im Economic Committee. The publication of 
948 these summaries at intervals was a feature 
7°), of the work of this Committee before the 
and war and it is good to see their resumption 
K., in the post-war period. The present 
ver volume covers production, trade and con- 
Ad: sumption in respect of cotton, wool, silk, 
pen flax, jute, hemp, mohair, coir, and rayon. 
our It contains statistics in respect of all these 
ers commodities with valuable reviews of the 

present position of each one. . 
ent The review, although delayed in print- 
ns, ing, deals with up to 1949-50 and is 
has therefore still reasonably up to date. 
the World production of each of the indus- 
hes trial fibres, except jute, in 1949 showed an 
eo increase over previous years and for the 
a, first time since the war exceeded that for 
cir 1938; consumption and trade increased 
ing also, but the total volume remained smaller 
al- than in pre-war years. Post-war trends 
ad in trade have been irregular ; a sharp rise 
hly in 1946 of accumulated stocks which were 
mn shipped to consuming countries was suc- 
- ceeded by a decline in 1947, which in turn 

was followed by a recovery in the next 
ted two years. 
ted Although there has been a_ general 
ese increase in production, there have been 
the many minor alterations in the sources of 
of supply. The large increase in cotton pro- 


K. duction in the United States has been 
offset to an extent by a fall in Common- 


sic wealth production as a result of lower 
vel outputs in India and Pakistan. Sisal pro- 
ith duction has continued to expand in British 
on East Africa, but production of manila 
rhe hemp was still far below pre-war level in 
rea 1949. 

* The year 1949 appears to mark the final 
tor phase in the recovery of world production, 
* and at one time there appeared reason to 
1. believe that the problem of surpluses 
136 might begin to emerge in the near future; 


It the picture was, however, altered by the 


dd invasion of Korea in June 1950, for 
- although actual consumption did not 
«xpand immediately to any notable extent, 
rst the demand for materials for the purpose 
rhe of stockpiling increased so greatly as to 
» ‘reate a dearth of current supplies and 
“ Prices rose rapidly. 
es he summary may be heartily recom- 
ni- mended to all who desire authoritative 
lat information on the subject. 
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To Authors and Readers 


The Editor and Publishers of 
WORLD CROPS will be glad to 
consider manuscripts of books 
submitted for publication. We 
already publish a number of books 
on technical subjects, all of which 
find a world sale and most call for 
regular reprints and new editions. 


Books of a non-fictional type 
in any language by any publisher 
can be supplied by the Book De- 
partment of WORLD CROPS. 











New Publications 


The following books recently published, 
which may be of interest to readers, are 
available from the Book Department, 
Wor_p Crops, Leonard Hill Ltd., 17 
Stratford Place, London, W.1: 

Animal Breeding, by A. L. Hagedoorn. 
Illustrated. Pp. 347. Crosbie, Lockwood, 
15s. 

Bananas: Chemistry, Physiology, 
Technology, by H. W. von Loesecke. 
Illustrated. Pp. 201. Interscience, 20s. 

Biochemistry of B Vitamins, by R. J. 
Williams. Illustrated. Pp. 741. Chapman 
and Hall, 80s. 

Brandy, by Andre Simon; also Claret, 
by same author. Pp. 16 each. Wines from 
the World Series, Wine and Food Society, 
2s. 6d. each. 

Consolidation of Fragmented Agri- 
cultural Holdings. An FAO agricultural 
study. His Majesty’s Stationery Office, 7s. 

Course of Physiology for Agricultural 
Students, by Halnan and Hammond. Pp. 
124. Cambridge University Press, gs. 6d. 

Forest Mensuration, by Bruce and 
Schumacker. Illustrated. Pp. 483. McGraw 


Hill, 42s. 6d. 
Fruit Year Book, 1950, edited by P. M. 
Synge. Illustrated. Pp. 154. Royal 


Horticultural Society, 8s. 6d. 

Law of Town and Country Planning, 
by Hill and Davidson. Pp. 400. Butter- 
wirth Law, 25s. 

Pests of Flowers and Shrubs. Minis- 
try of Agriculture bulletin. His Majesty’s 
Stationery Office, 4s. 6d. 

Ropes and Ropemaking, by A. E. 
Haarer. Pp. 74. Oxford University Press, 
1s. 4d. 

Timber Trade Practice, by Mallinson 
and Grugeon. Pp. 236. Cleaver, Hume, 
15s. 


Kenaft 


In our issue for November last there 
appeared a short note under the title 
* Kenaf—a New American Crop.’ The 
note in question has attracted enquiries 
from a number of correspondents and we 
accordingly give below some additional 
information regarding this fibre, mainly 
derived from a recent publication from the 
United States.* 

Kenaf, Hibiscus cannabinus L., is a fast- 
growing plant, cultivated for its coarse 
bast fibres which are similar to jute and 
can be put to the same uses for making 
bagging, carpeting, twines and similar pro- 
ducts. The fibres are borne in the bark 
and can be extracted either by machine or 
by retting. 

The most extensive work on the plant 
has been done in Cuba where efforts are 
in progress to make it a commercial crop. 
It is grown from seed and is ready for 
harvesting in 100 days after planting, at 
which time it has reached a height of from 
8 to 12 ft., the stalks being } in. in 
diameter. The crop requires a moderately 
heavy rainfall of about 50 in. during the 
growing period. The most suitable time 
for planting is at the beginning of the rainy 
season ; under Cuban conditions this is the 
end of April or early in May. Plantings 
made at this time give higher yields than 
those made later. 

The optimum time for harvesting 
appears to be from 140 to 150 days after 
planting when plants may yield up to 8°, 
of fibre. ‘The yield per acre depends on 
density of planting and seasonal conditions. 
Under favourable cirumstances they may 
reach up to a maximum of 5,000 Ib. of 
dry fibre per acre. Experiments in Cuba 
show that planting in drill rows gives 
better results than sowing broadcast, while 
the optimum rate for seeding appears to 
be 50-60 Ib. of seed per acre. Distance 
between plants within rows (5-10 plants 
per ft.) had little effect on the yield of 
fibre or on the percentage of dry fibre in 
the plant, but distance between rows was 
an important factor, closest rows producing 
the highest yield. ‘The occurrence of 
drought during the growing season retards 
the formation of the fibre and it is thought 
that where it is economically feasible irri- 
gation can be used to increase yields. It 
is also thought that kenaf could be growing 
during the dry season provided irrigation 
was available. ‘The fibres are most usually 

extracted by retting in the same way as for 
jute, but the crop can also be extracted 
by a ‘scutching’ machine of the type 
sometimes used for flax. 
*Circular 854, July 1950, U.S.D.A., Wash- 
ington, D.C. 
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COMPREHENSIVE report, running 

to 132 pages, on ‘ The Agricultural 
Development of Southern Rhodesia,’ has 
been prepared by Professor Sir Frank 
Engledow of the Cambridge School of 
Agriculture, and submitted to the Rho- 
desian Minister of Agriculture and Lands. 
In the report Sir Frank points out that, 
in comparison with Western Europe or the 
naturally well-endowed parts of the Ameri- 
can continent, Southern Rhodesia is not 
an ‘ easy’ country for agriculture, whether 
European or African; only a_ limited 
amount of land in Southern Rhodesia is 
* good ’ in the sense of being suited by soil 
and rainfall to regular arable cultivation. 
It is, consequently, essential to farm this 
land highly and to seek out all land of 
arable quality not yet brought into arable 
use. The more optimistic estimates of 
possible increase in arable acreage should 
be very cautiously received. An increase 
of 50°, in the arable area during the next 
five years is a sufficiently ambitious aim. 


Poor pastures 

The productivity of veld pasturage 
naturally limited by soil and climate has, 
on large areas, been depressed by over- 
grazing. The ensuing bush encroachment, 
dominance of inferior herbage species and 
soil erosion represent a dissipation of 
natural resources only reparable at con- 
siderable cost in money, effort and good 
management. ‘The paramountcy of avail- 
able soil water for crops and grass and the 
agriculturally restrictive characteristics of 
the colony’s rainfall lift the importance of 
irrigation possibilities, whether large or 
small scale, above appraisal by the tests of 
immediate economic return. One of the 
severest consequences of a long, dry winter 
is the check in growth and setback, often 
severe, in cattle. ‘'To tolerate this,’ says 
Sir Frank, ‘ may have been the cheapest 
way of producing beef and rearing trek 
oxen in the past. Unless overcome in the 
future by pasture improvement, mixed 
farming and the carrying of large fodder 
reserves, it will prevent livestock produc- 
tion in Southern Rhodesia from rising 
above its present low level.’ 


More farms in the high veld 

To ensure stability in the national 
economy and particularly in food supply is 
recognised in modern states as funda- 
mental. In Southern Rhodesia physical 
circumstances and, in particular, annual 
inconstancy in amount and time-pattern of 
the rainfall are inimical to this. ‘The neces- 
sity for safeguarding stability by policy is 
thus correspondingly high. The function 


152 





Report on Southern Rhodesian Agriculture 


of pasture should be to subserve arable; 
despite its vast acreage, veld pasture can- 
not be looked upon as the foundation of 
the agricultural economy. Great improve- 
ment in pasture is nevertheless essential. 

‘At the altitude broadly comprehended 
by “high veld” it is only by occupying 
and working it closely in association with 
arable that millions of acres of pasturage 
can make more than their present slight 
contribution to agricultural output. ‘To 
this end a considerable cutting down in 
size of farms may prove desirable, with 
a consequent possibility of making more 
farms. Such a development would add 
considerably to the fresh capital required 
for agricultural improvements.’ 


Leaf rather than grain in low veld 


In the low veld, with the exception of 
parts specially favoured by rainfall and 
other circumstances, the situation is entirely 
different, and arable must subserve pasture. 
Cash crops are unsuitable; leaf crops much 
safer than grain orseed crops. ‘The purpose 
of growing arable crops should be to 
improve the feeding of cattle and insure 
them against the frequent droughty years. 
Grain crops, when taken, should not be 
maize but kaffir corn or some small grain. 
In between these types of country, varying 
combinations of farming systems are 
required. 


Groundnuts useful 


Turning to the food question, Professor 
Engledow says that self-sufficiency does 
not imply cessation of external trade in 
foods, for with some foods home produc- 
tion of all requirements would be un- 
economic. In the case of butter, physical 
circumstances disfavour great expansion 
of milk production, while non-agricultural 
considerations, including the strategic, do 
not require it. The alternative of greatly 
increased production of margarine from 
groundnuts, including European-grown 
crops, has strong agricultural claims. 


Importance of tobacco 

Tobacco growing, the report says, is 
uniquely important in the country’s agri- 
culture and in the national economy. 
‘This crop must be used to the utmost 
consistently with good farming and food 
supply requirements, for besides being the 
premier export, it offers a financial and 
functional basis for general agricultural 
development on sound lines. Success 
depends on fitting tobacco growing into 
the national agriculture and not letting it 
become an isolated section.’ 





Royal Show at Cambridge 
This Year 





This year the Royal Show will be held | 


at Cambridge from July 3 to 6. It has 
been held at Cambridge on three previous 
occasions, the first being in 1840, the next 
in 1894 and the third in 1922, by which 
time the show covered 64 acres. 

In the 1951 show the stands and 
machinery section alone will cover about 
7O acres, and it is anticipated a larger 
number of visitors than usual will attend 
since it will coincide with the Festival of 
Britain, which, it is believed, will attract g 
large number of visitors to England from 
overseas. ‘The Overseas Pavilion will be 
enlarged considerably. 

A new machinery trophy will be awarded 
to one of the silver medal winners, provided 
it is considered to be of outstanding value 
to agriculture. ‘This, together with two 
livestock trophies, has been presented by 
Sir Roland Burke, K.C.V.O., to mark his 
long association with the Royal Show. 
He first became a steward of the show in 
1893, and retired last year from the position 
of honorary director which he had held for 
20 years. 


Ceylon’s New Rubber 
Factory 

A new rubber factory is being opened in 
Ceylon by the Latex Corporation of Ceylon 
Ltd., a subsidiary of the Dunlop Rubber 
Company, recently registered with an 
authorised capital of 4,000,000 rupees, 
equivalent to £300,000. The factory is at 
Kalutara, a rich rubber-planting district 
about 27 miles from Colombo. 

Rubber estates in the surrounding a1eas 
have been asked to offer their field latex, 
which the Corporation will buy from them 
and from other rubber estates in Ceylon 
under contracts over various periods at 4 
monthly average price, less two or three 
cents for transport to factories and the pre- 
vailing cess. Suppliers are also promised 
50%, of the net profits from the venture, 
divided according to the quantity of latex 
supplied. 


Errata 

Last month, when referring to the 
Overseas Food Corporation in ‘ Editorial 
Comment,’ we mentioned, incorrectly, the 
Southern Highlands as one of the areas for 
which recommendations have been made 
by a Working Committee. ‘The are 
referred to is, of course, the Southern 
Province—not the Southern Highlands. 
This misnomer was also used in the 
account of the O.F.C. 1940-50 Report 
(Wortp “Crops, 1951, 3 (1), pp. 29-3!) 
and we regret any misunderstanding this 
may have caused. 
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FARM MACHINERY 





The Colorado Beetle Campaign will soon be starting in Britain again. Above is 

an Allman ‘Kling Kloud’ duster with 24ft. boom, spraying potatoes for protec- 

tion against the beetle in Essex. Last year the Ministry of Agriculture purchased 
a number of these machines for their campaign 





Mechanisation 
and Pakistan 


At a joint meeting of the India, Pakistan 
and Burma section of the Royal Society of 
Arts and of the East India Association, 
held in London recently, Mr. S. J. Wright, 
Agricultural Adviser to the Ford Motor 
Company, who was a member of the 
Burghley Industrial Mission to Pakistan 
lat year, gave a2 paper on ‘Agricultural 
Mechanisation ’ in that country. His Ex- 
cellency Habib I. Rahimtoola, High Com- 
missioner for Pakistan in the U.K., 
presided. 

Mr. Wright recalled the Missions’ report 
that the first step towards agricultural 
development should be the extension of 
the use of the tractor. ‘Anyone who 
thinks that an ox-team is handier than a 
tractor for a small area should see for 
himself,’ said Mr. Wright. Only co-opera- 
lve use of equipment could bring wide- 
spread progress. Mr. Wright emphasised 
that the Pakistan peasant could learn as 
teadily as anyone else if he was convinced 
that his pocket would benefit, and he saw 
10 reason why a bold enough educational 
plan should not remove the difficulty. 

At the conclusion of the paper the 
Pakistan High Commissioner said that the 
Government recognised that agriculture 
must continue to be the main occupation 
of the people. He went on to speak of the 
Breat Indus Barrage and the Tube-well 

rigation Scheme in the West Punjab, 
nt forgetting smaller plans for improving 
cultivation, including provision of better 
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seeds and fertilisers. The objective was a 
rise of one-third in agricultural output by 
1957- 

The Government were also in the pro- 
cess of setting up an Agricultural Enquiry 
Committee, consisting of about 14 mem- 
bers from various countries besides Paki- 
stan. ‘This committee would investigate 
possibilities of and measures for modern- 
ising agriculture in the country—in par- 
ticular mechanisation, improved methods 
of grading and marketing, collection of 
statistics and reviewing facilities for agri- 
cultural finance. 


U.K. Machinery Exports 
to S.A. 


Last year £646,219 worth of agricultural 
machinery was exported from the United 
Kingdom to the Union of South Africa, 
compared with agricultural machinery to 
the value of £545,717 the year before and 
£523,758 worth in 1948. 


Combines Still Increasing 


The Ministry of Agriculture have 
revised their estimate of the number of 
combine harvesters which were in use for 
the 1950 harvest on United Kingdom 
farms. The late and protracted harvest 
and the efforts of the principal makers 
together resulted in a substantial number 
of combine harvesters made in July and 
August reaching farms in time for use. 
The revised figure is 13,500. 

For the harvest this year the number 
may reach 17,000. 


The Paris Show 


The 23rd Salon de la Machine Agricole 
was held in Paris on its usual site in the 
Parc des Expositions from ‘Tuesday, 
February 27, to Sunday, March 4. On 
this occasion it was held in conjunction 
with the Concours Generale d’ Agriculture 
which had been in a state of suspended 
animation since 1939 and which has now 
been revived after 2n interval of more 
than 10 years. ‘Together they constituted 
a display which has been described as a 
combination of the English Royal, Smith- 
field and Dairy shows all rolled into one. 

The Salon. has attained in previous years 
the reputation as the world’s largest display 
of agricultural machinery and this year it 
outstripped previous records, for the total 
number of stands catalogued was nearly 
850, compared with 770 last year and 630 
in 1949. For comparison, last year’s 
Royal Show in England listed 730 stands 
and the Smithfield 372. ‘The exhibits 
came from 15 different countries. 

The sensation of the show was the very 
large exhibit of Russian machinery for 
which a special pavilion had been erected 
by the Russian Government, in addition 
to three open display parks. ‘The exhibit 
included all types of machinery and was 
the first to be shown outside Russia since 
before the war. ‘The general impression is 
that, taken as a whole, the machinery 
lacks the finish characteristic of Western 
products, although it is serviceable and 
should do the work for which it is designed 
efficiently. 

The number of tractors with hydraulic 
lifts showed an increase. A new develop- 
ment was the use of remote control 
hydraulic rams to adjust the setting of 
implements such as discs. 


R.A.S.E. Silver Medal Entries 


A record number of entries has been 
received for this year’s silver medal award 
for new implements, given by the Royal 
Agricultural Society of England. Nineteen 
have been accepted for final judging, in- 
cluding three which were deferred by the 
judges at the 1950 Royal Show for con- 
sideration this year. 

The 19 new implements are as follows: 
Sugar beet harvester, potato haulm cutter, 
side delivery rake, half-track conversion, 
hammer mill, silage combine, combined 
seed drill and fertiliser distributor, two 
mounted reversible ploughs, one-man rear 
steerage hoe, milk cooler, crop drier, hay 
maker, haulm disintegrator, mobile hop- 
picking machine, horticultural tractors and, 
lastly, a radio locating device for ferret. 











PAPER on the testing of green crop 

driers, read at a meeting of the Insti- 
tution of British Agricultural Engineers 
recently, gave rise to an interesting discus- 
sion on the obstacles which have to be 
overcome in order to evolve a testing 
scheme acceptable to all sides of the green 
crop drying industry. 

The paper was read by Mr. P. H. 
Bailey, B.Sc., A.M.I.B.A.E., who has been 
undertaking tests of grass driers for 
various manufacturers at the National 
Institute of Agricultural Engineering. 
‘ The object of these tests,’ he said, ‘ has 
been to determine the external charac- 
teristics of the machine drying grass or 
lucerne over as wide a range of initial 
moisture contents as could be obtained in 
the course of one or two days. Measure- 
ments have been made of input and output 
rates, fuel consumption, input and output 
moisture content, and air temperatures. 
Samples of wet and dried material have 
been taken for analysis. ‘The procedure 
has been basically the same in each test, 
but has been developed and improved in 
detail where possible.’ 


Accuracy of measurements 


He described some of the difficulties 
with which he and his colleagues had been 
confronted when making the measure- 
ments. The accuracy of weighings in the 
1948 and 1949 seasons, for instance, was 
considered unsatisfactory and a_ trans- 
portable weighbridge has since been con- 
structed which is considered suitable for 
weighing wet material. Similarly a slight 
change in the method used for weighing 
dry material was made last year when a 
platform spring balance was substituted 
for the suspended type. Moisture content 
determinations of wet grass have been 
carried out by freeze drying to 5-10%, 
moisture content as the first stage, after 
storage below o°F. 

As a measure of feeding value, measure- 
ment of crude protein and carotene con- 
tents of wet and dried material were 
compared. In 1948, samples of wet 
material were frozen and transported to 
the laboratory for drying in a freeze drier. 
This system showed certain discrepancies 
and in 1949 a determination of ash content 
was included, so that any loss of dry matter 
by breakdown of unstable constituents 
would become evident by a change in the 
ratio of the unstable constituent to ash, 
and also by a change in the ash content of 
wet and dry samples. Some of the tests 


last year showed the ash content of dried 


Standard Needed for Grass Driers 


samples to be higher than that of wet 
samples, although there was virtually no 
loss of dry matter. Similarly the weight 
of protein in dried material was calculated 
to be higher than that in the wet. Yet, 
the protein/ash ratio was practically the 
same in samples of wet and dried materials, 
and it is now thought that there have been 
errors in sampling by the collection of too 
great a proportion of stem to leaf. Experi- 
ments are in progress to discover whether 
the size of the sample containers has any- 
thing to do with it. 

Mr. Bailey gave other examples of 
problems to be overcome in order to attain 
experimental precision and to be able to 
summarise completely and effectively the 
external characteristics of a green crop 
drier. Steady improvement was being 
made. 


Suggested improvements 


In the discussion that followed various 
suggestions were put forward for improving 
the technique of testing. One was that 
artificial material might be used as a 
standard for comparison, but it was con- 
sidered that the damping down of hay or 
some such material would be hardly prac- 
ticable. One of the difficulties emphasised 
was that every load of grass put into the 
drier is slightly different nutritionally, a 
snag which cannot be overcome. One 
speaker mentioned that in Holland tests 


mining digestibility, which is a far more 
useful figure to have than crude protein, 
It has been found in Holland that losses of 
digestible protein increase from 1%, to 
12.2°,, over a drying temperature range of 


290°F. to 1,470°F. Another suggestion 
was that the thickness of the grass bed in 
rays or on conveyors should be in propor. 
tion to the moisture content of the grass, 
in order to get the same humidity of gases 
leaving the drier. It would be useful if 
manufacturers give instructions about this 
for their machines. 


High-frequency drying 

The possibility of using high frequency 
electric heating as a means of drying wet 
grass for analysis, as an alternative to the 
freezing method, was suggested. As a 
commercial method of drying grass this 
was not considered feasible ; electric drying 
is only practicable when the moisture 
content of the material to be dried is low 
and the value of dried product high. An 
advantage of high-frequency drying for 
‘control’ work is that samples can be 
weighed continuously while drying. 


Conclusion 


The chief obstacle to be overcome is 
that of analysing wet grass and it was felt 
that when this has been achieved a 
standard scheme, by which green crop 





are being carried a step further by feeding drier performance in the U.K. can be 
dried grass to cattle and thereby deter- rated, can be laid down. 
J oe ’ 
Coming Events 
April 30-May 11 _ British Industries Fair . . Earls Court and Olympia, London. 


Also in Birmingham. 


May 10-12 Royal Windsor Horse Show Windsor, Berks. 
» 17-19 Oxfordshire Agricultural Show Oxford Airport. 
» 23-26 Royal Ulster Agricultural Society King’s Hall, Balmoral, Belfast. 
9» 23-25 Chelsea Flower Show Royal Hospital, Chelsea. 
»  30-June 2 ~— and West and Southern Counties’ Dorchester, Dorset. 
Show. 
June 1-Aug. 31 Farm and Factory Exhibition . . Castlereagh, Belfast, N.!. 
»» 12-14 Three Counties’ Agricultural Show Gloucester. 
» 19-22 Royal Highland Show .. Aberdeen. 
9» + 20-23 Royal Counties’ Agricultural Show and Southampton. 
Hackney Horse Society Show. 
» 27-28 Royal Norfolk Agricultural Show Keswich Hall, Norwich. 
July 3-6 ROYAL SHOW CAMBRIDGE. 
» 10-12 Great Yorkshire Agricultural Show Harrogate, Yorks. 
~ ieee Royal Cornwall Show Newquay, Cornwall. : 
» 25-27 Royal Welsh Agricultural Show . Llanelwedd Site, Llandrindod Wells. 
Aug. 1-4 Royal Lancashire Agricultural Show .. Whitton Park, Blackburn, Lancs. 
a 8-15 BRITISH ASSOCIATION for the EDINBURGH. 
Advancement of Science. 
Sept. 11-12 Flower Show Covent Garden Market, London. 
<<. aa Thorne Show Thorne, Oxfordshire. 
oo R.A.S.E. Demonstration of ’ Forage Shillingford, Oxford. 
Harvesting Machinery. 
Oct. 1-31 Exhibition: Shell Photographs in the Leicester. 
Service of Horticulture. 
» 23-26 Dairy Show ee Olympia, London. : 
Dec. 3-7 SMITHFIELD SHOW AND AGRI- EARLS COURT, LONDON. 


CULTURAL MACHINERY 


BXHIBITION. 
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H.T it should be possible for the 
i iw farmer in Great Britain to attain 
a net profit of from £7 to £10 per acre by 
increasing output through intelligent mech- 
anisation was the argument of Mr. A. H. 
Boardman, A.M.I.B.A.E., in a_ paper 
recently delivered before the Institution of 
British Agricultural Engineers. He an- 
swered an emphatic ‘ yes’ to the question 
‘Can a small, highly mechanised and 
heavily capitalised farm pay ?’ However, 
his experience has taught him that the 
mere buying of a power unit is not going 
automatically to increase the profits ; higher 
output must result and this through proper 
utilisation and an efficient labour organisa- 
tion. 


Importance of small farms 


Mr. Boardman pointed out that small 
farms represent 70°, of the total farms in 
England (the ‘average’ farm for the 
country is only 64 acres) and together they 
make a great contribution to the country’s 
requirements. ‘The main source of trouble 
on the small farm is labour, and the 
position has been further aggravated today 
by the comparatively high wages and 
shorter working hours. Small farms, how- 
ever, have their advantages in that there is 
a more immediate and personal contact 
with the fields, labour can often be used 
more economically and wastage eliminated. 

The problem before the farmer is one 
of output, and higher output is the only 
justification for heavy capitalisation and 
mechanisation. ‘To my mind,’ the 
speaker continued, ‘ everything is hinged 
on the planned rotation.’ It is necessary 
to specialise, form a suitable balanced 
rotation, and then add sidelines and catch 
crops whenever possible. A simple four- 
course rotation, such as wheat, barley, ley 
and potatoes, was recommended. 


Equipment 


The first problem to decide was the 
power unit, and, fortunately, there was a 
wide range of machines from which to 
choose. ‘ Fingertip control’ and the 
hydraulic three-point linkage were two 
great advantages to the small farmer. The 
range of implements needed to go with 
the tractor would, of course, depend on 
the soil conditions and topography of the 
farm. A general-purpose and semi-digger 
Plough would, in many cases, be preferable 
‘0 two ploughs of the same type. On 
lighter soils the American weeder or 
mulcher, a type of spring-tined harrow, is 
one of the most useful tools, eliminating 
much handwork on potatoes and green 
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Scope for Small Farm Mechanisation 





‘ Dung spreaders, the old four-wheeled type, have been found to be very helpful 
in dealing with dung . . . and specially treated sawdust,’ said Mr. Boardman 


crops. A mechanical muck-spreader was 
another useful machine which Mr. Board- 
man had come to value through experience. 
He also considered that 40-50 acres of 
corn fully justified purchasing a five-foot 
combine and, if no drying facilities were 
available, installing a good dressing ma- 
chine. Market gardening had been revo- 
lutionised by the development of the 
horticultural tractor which, once the soil 
has been prepared, can do most of the 
subsequent operations quickly and eff- 
ciently. Care of machinery and implements 
on the small farm was important; where 
the large farmer expected his machines to 
last about five years on average, the small 
man had to reckon on an 8-12-year life. 


Labour 

For every {100 spent in labour {200 
worth of produce should be produced. 
While it is important to bear in mind 
labour-saving ideas, Mr. Boardman pointed 
out that one must be careful not to 
mechanise jobs which it 13 more eco- 
nomical to do by hand. Some tools, 
although useful in their own sphere, were 
so specialised that their purchase was 
hardly justified, e.g. post-hole diggers and 
sack loaders. 
Aids to mechanisation 

Other points mentioned in the paper 
included the usefulness of pneumatic- 
tyred trailers, electricity as an aid to the 
farmer’s wife, and the advisability of con- 
structing simple buildings to allow for 
alterations due to possible changes of 
husbandry with the changing years. 


‘Having achieved successful mechanisa- 
tion,’ said the speaker, ‘the farmer should 
turn to increasing output by improved cul- 
tivation methods and raising soil fertility.’ 





Colonial Development 
Corporation Changes 


On February 13 this year the periods of 
appointment of six of the part-time 
members of the Colonial Development 
Corporation expired. 

In order to combine the advantages of 
continuity of policy with those of the 
periodical introduction of new members, 
the Secretary of State for the Colonies has 
decided to extend the appointments of 
three of these members for varying periods 
and to make three new appointments. 
‘The members whose appointments are 
renewed are: 

Mr. Herbert Nutcome Hume, C.B.E., 

M.C., for three years. 

Mr. Herbert Mellor Gibson, J.P., for 

two years. 

Sir Charles Galton Darwin, 

M.C., F.R.S., for one year. 

‘Two new members have so far been 


K.B.E., 


appointed, namely: 

Professor William Arthur Lewis, Ph.D., 
Stanley Jevons Professor of Political 
Economy, Manchester University 
for two years. 

Mr. Granville ‘l'yser, director of Lazard 
Brothers & Co. and several other 
companies—for two years. 

It is hoped to fill the last of these 

vacancies in the near future. 









USTRALIA’S agricultural aircraft 

are increasing. ‘The technique of 
using aircraft for agricultural operations in 
Australia has now become fairly advanced 
and this year spraying, dusting and fer- 
tiliser distributing will be carried out from 
the air on Australian soil from coast to 
coast. 

The first Australian firm to develop 
‘ air-griculture ’ commercially was formed 
in Sydney in 1949, starting operations with 
12 Tiger Moths, three of which were 
grounded and undergoing maintenance at 
any one time. 

The primary aim has been to develop 
so that aircraft can operate more or less 
continuously on a month-to-month basis 
throughout the year. Hence the planes, 
like Australia’s peripatetic shearers, ‘ fol- 
low the job’ from state to state. Craft 
equipped, for example, for insecticidal 
spraying commence their season in Sep- 
tember in Queensland, where they spray 
linseed, barley and oats, then work through 
New South Wales and South Australia to 
finish the season in Victoria in January. 

Equipment developed for seed sowing 
under Australian conditions compares very 
favourably in efficiency with that used 
overseas. 


Top-dressing 


One very important field for the aero- 
plane in Australian agriculture is in top- 
dressing rough but potentially valuable 
country. In the past big areas have re- 
mained undeveloped because the country 
would have had to be cleared (an expensive 
operation) before seed and fertiliser could 
have been distributed by ground machines. 


Seeding 


Then there are big areas which cannot 
be covered by ground machines; areas of 
dense jungle in Queensland, for instance, 
which harbour wallabies and dingoes and 
are completely valueless, if not a liability, 
to the owner. 

Such country is cleared by pushing over 
the softwood forest by bulldozers, then 
seeding with pasture seeds either before or 
after the flattened growth is burnt. It 
would be impossible to do this seeding by 
ground machines. 

Rhodes grass, used extensively in America 


and South Africa, has been used in 


Australia in this type of country. In inland 
New South Wales and Queensland Mitchell 
grass, an indigenous variety, has inherent 
drought-resisting qualities, dries off like 
hay and is good stock food for up to 12 


Aircraft and Australian Agriculture 





More and more is the aircraft 
finding employment in agriculture. 
Last month we _ published an 
account of recent developments in 
this direction in Israel. Below, the 
position in Australia is described. 
This article is based upon informa- 


tion from Australian official sources. 








Note the air-scoop at the side of the 


hopper. Air drawn into the h>llow 
walls of the hopper passes by a number 
of narrow slits covered by baffles 
which push the air downwards into 
the hopper itself, thus preventing fine 
seed from sticking to the walls 


months. Much of the value of this country 
depends on the grass. 

Owing to overstocking and continual 
droughts, the Mitchell grass is being killed 
out. But this is still pastoral country and 
it has never had a plough over it. There- 
fore it is planned to go through with air- 
craft and seed strips to re-establish the 
indige nous grass. 





Handling grass seeds 


Special methods have had to be devised 
to deal with light grass seeds, which: stick 
very easily to whatever they touch. They 
are most difficult, if not impossible, to 
handle by ordinary seed-sowing machinery 
and Rhodes grass cannot be sown by 
ground machines. ‘To overcome this, 
hollow walls have been incorporated in the 
seed hoppers fitted in the aircraft. These 
walls are divided into separate compart- 
ments, each having a number of narrow 
air slits leading into the hopper. Each slit 
is covered by a baffle which pushes the air 
downwards and diverts it into the hopper 
by scoops. ‘The hopper outlet is fitted 
with a venturi, so that when the aircraft is 
in motion there is downward suction from 
the outlet of the hopper, which draws the 
seed from the hopper and scatters it. The 
hopper is fitted with an adjustable valve 
which can be set so that when the aircraft 
is flying at a given speed the discharge can 
be varied at will from a distributional rate 
of from 4-160 Ib./acre. 


Dingo baits 


, 


In ‘ fringe’ areas particularly, tremen- 
dous losses to sheep owners are caused by 
marauding dingoes which are compara- 
tively undisturbed by man. Of recent 
years pest extermination authorities, mostly 
attached to state governments or local 
governing bodies, have chartered aircraft 
to fly over dingo breeding grounds or 
hunting areas and distribute baits. The 
older dogs are usually ‘ educated’ and 
wary of taking baits bearing the slightest 
taint of human scent. Hence extreme care 
is needed in preparation and distribution of 
baits. However, the results of aerial bait- 
ing over large areas have been good. 


Rice 

In October 1950 a rice crop was success 
fully sown from the air in the Wakool 
Irrigation Area of New South Wales. The 
Chairman of the Australian Rice Equalisa- 
tion Association has said that aerial sowing 
would have an important future in the 
Australian rice industry because it enabled 
pre-germinated rice to be sown, which was 
not possible from a drill, and this suited 
the short Australian growing season. The 
use of aircraft would also enal le sowing 
proceed at the right time, even though the 
soil was too wet for land macli:nery. __ 

This technique may yet play an 1 
portant ‘part in extending » ‘tlement of 
Australia’s outback areas in veneral, and 
northern areas in particula’ In north- 
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A specially adapted Tiger Moth distributes fine seed over Australian land 


west Australia rice has been experimentally 


sown from aircraft, and it is possible that 
by this method rice-fields can be estab- 
lished in the north of the Northern Terri- 
tory and Western Australia. . 


Linseed 

Control of the Heliothis caterpillar on 
linseed was first effected from the air in 
1947, when 400 acres were dusted with 
DDT. The following year 6,000 acres 
were dusted, 12,000 acres in 1949, and 
20,000 in 1950, the latter amounting to 
40°, of the total acreage of linseed sown. 


Other work 


Other materials that have been success- 
fully distributed from aircraft include 


lucerne (alfalfa) seed to secure spring 
pastures over thousands of acres of recently 
flooded grazing land in the Condobolin 
district of Western New South Wales, 
when both surface and deep-rooted grasses 
had been destroyed and ground machinery 
could not be used. 

Copper and cobalt have been distributed 
in parts of South Australia to correct soil 
trace element deficiencies. 

In Western Australia aerial spraying has 
proved effective in killing water hyacinth 
on Lake Monger, near Perth. ‘This plant 
chokes many Australian waterways. 

The first aerial spraying to be carried 
out in Australia was against locusts in 1945, 
when four Beaufort aircraft of the R.A.A.F., 


flying at a height of 25 ft., spread 120,000 
gal. of insecticidal solution over some 
30,000 acres of grassland and crops in the 
Victorian Mallee. Baits were also laid 
from the air and the combined operation 
minimised damage and checked any general 
migration of swarms southwards. 


Operational data 


For spraying, normal flying height is 
about 20 ft. with light aircraft, and about 
100 ft. for the distribution of seed and 
fertiliser. The latter permits spreading a 
swathe of superphosphate 54 ft. wide or a 
swathe of light seed up to 66 ft. wide. It 
has been found that in ‘ nil wind’ con- 
ditions no wider swathe can be spread from 
higher altitudes, the results are less con- 
sistent and distribution more uneven. 


Economies 


On the present basis use of aircraft is not 
economic if there are no obstacles to the 
use of surface equipment. But in special 
circumstances, such as labour shortage, or 
spraying hilly or waterlogged or otherwise 
difficult country, and for standing crops, 
the aircraft has a clear advantage. 

The New South Wales Minister for 
Agriculture, Mr. E. H. Graham, said 
recently: ‘I have no doubt that aircraft 
will be the answer to many of our problems. 
Equipment and techniques are being de- 
veloped for Australian conditions. If this 
work is done carefully and rationally, air- 
craft in agriculture will in a short time play 
a very important part in the economy of 
this country.’ 





Agricultural Development in Sierra Leone 


The British Colony and Protectorate of 
Sierra Leone forms part of the West 
African dependencies. It lies between 
6 and 10° North latitude, covering an 
area of 27,925 square miles and having a 
population of approximately 1,800,000. 
Its agriculture is practically entirely in the 
hands of native African smallholders and 
s mainly concerned with subsistence 
farming, rice being the staple food of the 
people and the most important crop, while 
cassava is an important supplementary 
food crop. ‘The most important export is 
palm kernels, but production is still very 
‘argely derived from spontaneously occur- 
ing palm groves and only a small fraction 
8 Cultivated. . 
ian official plan for the economic 
Po - the territory increased and 
ans ty nigg production has been 
this. din _ Priority. Recent | rogress in 

ction is reported in Common- 
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wealth Survey’ issued by the British 
Central Office of Information from which 
it is learnt that during 1950 a number of 
surveys were carried out by the Agri- 
cultural Department as part of the plans 
for improvement. 

New and improved strains of rice are 
being developed at the Rice Research 
Station at Rokupr. Good progress was 
made in 1950 on the construction of new 
buildings for this station, and additional 
research staff are to be recruited as soon as 
accommodation is ready. 

The extension of rice-growing is under 
way in several districts. In Bonthe and 
Moyamba, the clearing of mangrove 
swamps for rice farming has been extended, 
loans being granted to assist farmers in 
establishing new farms. At Bakapet, 100 
acres of saline swamp have been reclaimed 
and will soon be extended by a further 
200 acres, while the reclaimed Luti and 


Funkadeh swamps are now growing rice 
satisfactorily. Photographs produced by 
the aerial survey unit have proved very 
useful in the preparation of plans for 
further reclamation work. 

The production of new and higher-grade 
oil palm products is the anticipated result 
of the present drive to increase the acreage 
under oil palms of good varieties, and to 
introduce better methods of processing 
palm products. During the past year 
some 30,000 seedlings were issued free to 
farmers for planting on specially selected 
sites, and 50,000 seeds of the best Nigerian 
strains were imported from the Oil Palm 
Research Station at Benin. In order to 
improve processing methods it is proposed 
to introduce pioneer oil mills, which have 
proved successful in Nigeria, and the first 
two have already been installed, one at 
Masanki and the other at Baoma. In 
addition, hand-operated nutcrackers are in 
use in the Bonthe district and are giving 
fairly good results. 











The Home of the Tonkin Cane 








(Left) Scouring the culms with river sand. Near Au Tsai 
marginal culms (3-4 metres tall). Near the village of Oo Shek 









(Left) Bundles of scoured culms set up to dry in the sun, immediately following the scouring operation. Near Au Tsai 
(Centre) Waterfront at Au Tsai, on the Bamboo River, the principal assembling centre for Tonkin cane destined for 
export 


(Right) Hour-glass shaped bundles of marketable culms being cured in the sun behind protecting fence made 


from discarded culms of the same species. Au Tsai 





(Centre) View of grove from path, showing relatively small 
(Right) Recently cut culms being bundled and made 


into a raft for transportation downstream to the scouring beach. Above Au Tsai, on the Bamboo River 





66 Countries Supplied 
in 1950 


During last year more than 12,000 rota- 
vators were dispatched from the Essex 
works of Messrs. Rotary Hoes Ltd. and 
shipments were made to 66 different 
countries. More machines were sent to 
the United States than to any other market 
and dispatches there totalled over 
$450,000. ‘The company now has sub- 
sidiaries or branches in the United States 
(east and west), South Africa, Australia 
and New Zealand. 

A Howard Rotavator ‘Gem’ was pre- 
sented to the Rehabilitation Fund for 
Refugee Children, organised by Queen 
Frederika of Greece. This fund has 
helped over 100,000 children made home- 
less by the civil war and provided homes 
and schools for children of all ages. It is 
understood that the ‘Gem’ has been sent 
to one of the agricultural schools founded 
by Queen Frederika. 


In the issue of WORLD CROPS for 
January 1951 there appeared an article 
by Mr. R. H. Kirby describing the 
production of ‘Tonkin Canes’ in 
Southern China. The canes are the 
culms of the bamboo Arundinaria 
amabilis, commonly known as tea 
stick bamboos, and they are valued for 
their toughness and straightness : they 
are considered to be the best of all 
types of bamboo and are largely used 
for the manufacture of split-cane 
fishing rods. 

Since the article was published we 
have received, through the courtesy 
of Mr. F. C. McClure, field service 
consultant on bamboos in the Office 
of Foreign Agricultural Relations of 
the United States Department of Agri- 
culture, a series of photographs taken 
by him some years ago illustrating the 
various aspects of cane production in 
the home of the industry, the Kwan- 
ning district of Kwantung province. 








United Effort Needed in India 

Broadcasting over All-India Radio, Mr 
K. L. Panjab, Union Agriculture Secre- 
tary, answered the question, ‘Why 


India unable to feed herself 7’ Summing 
up his remarks, he said, ‘ it is no wonder 
that we are deficient in food. During the 


last 15 years the country has lost ares 
which produced a surplus of about 3 t+ 
million tons of food grains, 5.5 million bale 
of jute and 1.2 million bales of cotton. N 
attempt was made to increase the area 
the productivity of land. During the 
same period population ha: increased b 
45 million, thereby increasing the con 


sumptive demand by about 6 million to™ 
The problems created by the stea 
increase in population have not been faced 
This hush-hush attitude wi!! lead us % 
where, Unless some rational steps art 
taken to check growth in population * 

standard | 


our plans for a rise in *” 
living will lead to nothing 
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In our issue for February (page 81) we 
published a short article describing the 
decline of the mulga tree (Acacia anusa) in 
New South Wales and the effect this is 
having on the grazing industry. Above 


The Mulga Tree in New South Wales 


we reproduce a picture of mulga trees 
growing on pasture land in New South 
Wales from which readers can see the 
habit of the tree and the conditions under 
which it is grown. As was pointed out in 


Bony. 
hn 


«J 





the article, the tree provides a valuable 
source of fodder in dry seasons and is 
useful as shade. Its decline which is only 
partially explained is causing considerable 
anxiety. 





Tripling Cacao Yields 


A new technique, which is expected to 
increase the yields of cacao trees within a 
few years, has been developed in Colombia 
by United States and Colombian scientists. 
The technique is claimed to be simple and 
inexpensive and consists of rejuvenating 
the weak flowering and fruiting cushions 
through the use of plant hormones. 

The average yield of mature cacao trees 
is less than 1 lb. of cured beans per tree. 
The flowering and fruiting cushions or 
pads on the trunks and branches of old 
cacao trees gradually become weakened 
and go out of production, forcing bearing 
to the outer and upper parts of the trees. 
This leads to both smaller yields and 
higher harvesting costs. 

It is expected that years of effort will be 
required to get this technique into actual 
use. 





WORLD CROPS 
OUR NEXT ISSUE will include an 
article on wheat production in 
Tanganyika, which has been ex- 
panding in that territory during the 
lat 15 years. D. P. Hopkins writes 
on some new ideas about soil 
fertility and discusses, among other 
things, Ingham’s views of the atmo- 
sphere as a supplier of plant nutrients, 
and a new conception of the natural 
Processes by which nutrient supplies 
are continuously renewed in soils. 
Mien there is an article on the San- 
sanding Scheme and the agricultural 
improvements in French West Africa. 
Besides these, there will be other 


articles and regular features as usual. 
onan eee 
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Aldrin and Dieldrin 


Last month in our report of the second 
Fernhurst lecture on ‘ Insecticides and 
Their Study,’ given at the Royal Society 
of Arts in London at the beginning of the 
year, the two new chlorinated hydro- 
carbons, Aldrin and Dieldrin, were briefly 
mentioned. We have now received some 
further information on these two com- 
pounds, based on experimental trial work 
which has been carried out during the last 
two to three years in America. 

Aldrin was first introduced in 1948 as 
an insecticidal product, its principal con- 
stituent having the empirical formula 
C,.H,Cl,. It is a whitish, crystalline solid 
with a melting point of not less than go°C., 
and is stable to the action of alkaline media 
or materials of high pH. Aldrin has been 
used in field and laboratory work as an 
emulsifiable concentrate (2 Ib./gal.), as a 
25°, wettable powder and as a 2.5%, dust. 

Quite small doses appear to effect con- 
trol over pests; for instance, 2 to 5 lb. of 
Aldrin per acre thoroughly mixed in the 
upper layer of the soil are claimed to give 
excellent control of soil and turf pests, 
such as ants, wireworms and grubs of 
many species. Good control of boll 
weevil and certain other cotton pests (not 
bollworms) has been obtained by using a 
4-0z./acre application either as a dust or 
spray. Altogether experimental work on 
about 100 genera of insects has been 
carried out, in nearly all cases with marked 
success, although there still seems to be 
some doubt about its effectiveness as an 
aphicide and further experimental work on 
this is being carried on. 

The residual activity of Aldrin is some- 
what less than that of Chlordane; its 


volatile nature enables it to dissipate rela- 
tively quickly. When applied to lucerne 
(alfalfa) at the rate of 0.5 Ib. per acre in 
the form of a 25°(, emulsifiable concen- 
trate diluted as a water emulsion, no 
residues were found in samples of the 
lucerne 14 days after application. One day 
after application 3.6 p.p.m. were found; 
five days after application 1.0 p.p.m. was 
found; and seven days after application 
0.12 p.p.m. was found. 

As far as has been discovered Aldrin 
appears to be compatible and safe to use 
with other insecticides and available fungi- 
cides. 

Dieldrin has the empirical formula 
C,.H,OCI,. It is a whitish, nearly odour- 
less, crystalline solid; melting point of the 
commercial product is not less than 150°C. ; 
it is insoluble in water, having a similar 
solubility to that of DDT; it is stable in 
the presence of alkalis and is also unaffected 
by acids normally encountered in the 
agricultural chemical field, although it will 
react with strong mineral acids; also, it is 
compatible with most of the available 
agricultural chemicals. 

Unlike Aldrin, Dieldrin appears to have 
very long-lasting residual activity similar 
to DDT. It is claimed, however, that its 
insecticidal activity is approximately 40 
times as great as DD'T against the house 
fly. It is not recommended for use on 
crops utilised for human or animal food, 
but its long-lasting residual effectiveness 
appears promising for control of flies and 
mosquitoes, moths and carpet beetles, 
cotton insects, forestry pests, termites, 
soil pests, and industrial pests not actually 
infesting food products. 











CORRESPONDENCE 


Mechanised Peasant Farming 


TO THE EDITOR 
Dear Sir, 

I have read with great interest Mr. J. E. 
Mayne’s article, ‘‘The Small ‘Tropical 
Farm and Mechanisation,’ in the Novem- 
ber issue and in the January issue the 
letter from Mr. Lees and the reply to it 
by Mr. Mayne. 

This estate, like many others, has a 
light tractor with plough, harrows and 
trailers, and while, in my opinion, it is well 
ahead of any other tractor I have seen in 
speed of ploughing, preparing ground and 
in load pulling capabilities and is ideal for 
use on estates such as this, it is not the 
answer for the smallholder in the tropics. 
To begin with, the price of a 23 b.h.p. 
tractor and the essential implements is far 
and away beyond the means of the ordinary 
peasant, with the odd exception. Also, 
the smallholdings in this part of the world 
and particularly in the hills are so small 
that they are incapable of keeping a tractor, 
such as we are considering, usefully em- 
ployed throughout the year. In fact, one 
can say without exaggeration that such a 
tractor would have little difficulty in pulling 
in one trailer load the total annual produce 
of a great many of the smallholdings. 

It certainly would be advantageous to 
replace paddy-fed draught oxen, especially 


as paddy is already in short supply for the 
local population, but what is to replace 
them ? 

The answer, I feel, in the plains where 
the fields are flat and usually more or less 
regular in shape, is a small garden tractor 
similar, for example, to the Ransome MGs. 

For the hills where the fields are small 
irregularly shaped terraces which are very 
narrow on the steeper slopes, machines 
such as the WHoward’s Rotavator are 
suitable. 

Both these machines may be fitted with 
a power-take-off, which can be used for 
driving some simply constructed mill for 
grinding the grain used for food. ‘This 
latter, I consider, is an essential as many 
weary hours of the peasant’s life, in par- 
ticular the women, are spent laboriously 
turning the hand grindstones. 

However, I doubt if 0.1%, of the 
peasants who could afford these machines 
are aware of their existence and I am sure 
the manufacturers could increase their sales 
enormously by arranging demonstrations 
of the machines’ capabilities in the up- 
country districts. 

Yours faithfully, 
J. H. Ritcuir, B.Sc. 
Birpara ‘Tea Estate, 


West Bengal. February 22, 1951. 


* Conquest of the Desert: 


An international exhibition 


desert is to be held at the Jerusaler, 


Convention Centre in the spring of ney 


year. It will be divided into two sections 
The first will consist of exhibits } 
different governments, including Israel 
showing their achievements in the conquest 


of deserts in their own countries or over. 


seas possessions. ‘The second section wil 
comprise commercial exhibits by firms 
who manufacture or export implement 
or materials used in reclaiming the desert 
particularly in the Middle East. 

Simultaneously with the exhibition ar 
international scientific symposium is to be 
held and the following tentative syllabus 
has been arranged : the formation of deserts 
by soil erosion; geology and mineralogy of 
desert areas; climatology of desert areas; 
dew and artificial rain; use of brackish 
water; desalinisation of brackish water; 
flora and fauna of desert areas; human 
physiology in the desert; development of 
bodies of water in desert areas; utilisation 
of energy from sun and wind; nutrition 
problems in desert areas; technique of 
porous soil in desert areas. 

The exhibition is being organised by a 
company formed by the Government 0 
Israel, the Jewish Agency, the City of 
Jerusalem and the Jewish National Fund. 





Recommendations of the Working Party on Toxie Chemicals 


The Working Party, appointed by the 
Ministry of Agriculture last July to make 
recommendations for the promotion of the 
safety of workers using toxic substances in 
agriculture, has now submitted its report 
which will be published as soon as prac- 
ticable. However, in order to lose no 
time in publicising these precautions before 
the start of the 1951 spraying season, 
various organisations representing farmers, 
farm workers, manufacturers and con- 
tractors will recommend certain measures 
to be adopted for the present season when 
using dinitro and organo-phosphorus com- 
pounds. ‘These measures are fairly ex- 
haustive and whether spray operatives will 
adhere to them to the letter remains to 
be seen. 

Protective clothing recommended _in- 
cludes a white overall, fastening at the 
neck and wrists, white cloth hood, rubber 
coat, rubber apron, rubber gloves, rubber 
boots, eyeshield, respirator and sou’wester 
(‘rubber’ includes any other material 
giving the same degree of protection as 
natural rubber). Readers may be interested 
to compare these recommendations with 
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the eight-point safety code outlined by 
Dr. W. E. Ripper in his article, ‘ Pest 
Killers must not be Man Killers,’ which 
appeared in WorLD Crops last November. 


Precautions recommended by the Work- 
ing Party are briefly, as follows: 


Mixing: Overall, rubber boots, rubber apron, 
rubber gloves. When mixing indoors a res- 
pirator should also be worn; an _ eyeshield 
should be sufficient when mixing done out of 
doors. Spraying: Crops: Overall, hood, eye- 
shield, rubber boots, rubber gloves. Trees: 
As for crops, except that a sou’wester and 
rubber coat should be worn in place of overall 
and hood. Greenhouses: Operator should 
carry a respirator at the ready position. If he 
has to enter a greenhouse while poisonous 
smoke or spray is present, he should wear 
overall, hood, rubber boots, rubber gloves, and 
a respirator of the full-face type. Tractor 
spraying: With air-conditioned cab the driver 
should wear overall and rubber boots. Without 
air-conditioned cab driver should wear rubber 
coat, sou’wester, rubber boots, rubber gloves 
and an eye-shield. The worker riding on the 
sprayer in order to attend to the spray nozzles 
should wear rubber coat, sou’wester, rubber 
gloves, rubber boots, and an_ eye-shield. 
Workers should remove all their protective 
clothing at the end of the spraying operations. 
The protective properties of air-conditioned 
cabs should be frequently tested. A reliable 
test would be effected through releasing the 
vapour of a lachrymator (tear-gas) such as 





ethyl iodo-acetate into the air intake of the 
charcoal filter. 


Washing facilities: Soap, clean towels and 
clean water should be provided near the scene 
of spraying operations, but sufficiently removed 
to avoid any contamination from spray drift. 
Running water should be used if available. 
Alternatively, clearly marked separate containers 
should be provided for washing (a) protective 
clothing other than overall and hood, and (5) 
the face and hands. 


Working periods: No worker should do 
more than 10 hours’ spraying a day even when 
it is necessary to work overtime, or work more 
than six successive days on spraying operations. 
Neither should he be engaged on spraying 
operations while he is suffering from such com- 
plaints as a cold, bronchitis, or stomach upset. 

Supervision: Every person employing 
workers on the agricultural use of these sub- 
stances should make arrangements for their 
supervision and instruction. 

Meals: All workers engaged on spraying 
operations should be forbidden to eat, chew oF 
drink in the spraying area, or to smoke while 
dn their work. 


De-contamination of machinery 4 


equipment: Spraying machines, hoses = 
spray-lances should be washed w ‘h water P " 
suitable ‘ wetters ’ before repairs re made, an 


at the end of each shift; tanks «:d containes 
should be washed thoroughly at t!\c end of eac 
shift. In no circumstances shou'.| the worker 
clear blocked jets by blowing ut with his 
mouth. 
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WORLD CROP REPORTS 


WORLD SUGAR CROPS 


Record crop this year. Estimates of 
the 1950-51 world sugar crops have recent- 
ly beer. published by Messrs. Czarnikow. 
A shortened summary of the information 
given in their report is reproduced below. 


1,000s of Metric Tons—Raw Value 
1950-51 Estimates 








BEET: ae 
Europe, excluding U.S.S.R. 8,874 
U.S.S.R. ‘ ae - 2,100 
ToraL EUROPE 10,974 
Other countries: Iran, Japan, U.S.A. 
(beet only), Canada and Uruguay 1,942 
‘ToTaL BEET 12,916 
CANE: 
Cuba, San Domingo, Haiti and 
Mexico ns - 6,955 
U.S.A. and Dependencies . . 3,540 
South Africa . 610 


Australia ‘ oe goo 





British Colonial Dependencies 1,516 
Other Central and South American 
producers (including Fr.W.1.) 4,323 
Madeira, Azores and Spain is 27 
Africa (excluding South Africa and 
British East Africa) — ae 518 
Asia .. ie os di és 4,685 
Tota. CANE 21,874 
Tota BEET AND CANE 


34,790 


BRITISH GUIANA 


Autumn rice crop. The harvesting 
of the autumn crop has been successfully 
completed and preliminary estimates by 
the British Guiana Department of Agri- 
culture place the rice yield at approxi- 
mately 59,100 tons. Practically all mills 
have been in operation and, as a result, 
deliveries of rice to the Board have been 
very heavy. 

The Board of Control of the Mahaicony, 
Abery Rice Development Scheme is in- 
vestigating the possibilities of large-scale 
rice production in British Honduras, in 
order to reduce the present rice imports in 
that country (at present exceeding BH. 
$200,000/ year). 


INDIA 


120,000 acres of jute in U.P. this 
year? It is proposed to further increase 
the area under jute in the United Province 
this year by a possible 70,000-80,000 acres 
more than in 1950, thereby more than 
doubling the area. Last year slightly less 
than 50,000 acres were under jute, and in 
1949 the area was only 17,500 acres. ‘The 
U.P. aims at self-sufficiency in respect of 
the demands of her three jute mills, which 
require 800,000 maunds (maund=82.28 
Ib.) a year. 
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ARGENTINA 

Cotton expansion, 1950-51. _‘T'rade 
estimates of the area planted to cotton in 
Argentina during the present season (end- 
ing November) range from 1,250,000 acres 
to 1,450,000 acres, says a report in Foreign 
Crops and Markets. Most sources are 
inclined to believe that the higher figure is 
more accurate, because cotton plantings 
have followed a steady upward trend for 
a number of years and last season’s acreage 
was 1,200,000. ‘This year growers are 
particularly encouraged by high prices and 
an active demand. 

Oilseed estimates. Argentina’s 1950 
linseed production is now estimated un- 
officially at 24.6 million bushels, according 
to the Agricultural Attache, American 
Embassy, Buenos Aires. ‘This is a sharp 
reduction from a previous estimate of 
30 million bushels. Stocks of linseed oil 
as of January 1, 1951, are estimated at 
220,000 short tons, and are no longer 
considered burdensome. Stocks a year 
earlier were estimated at 330,000 tons. 
Argentine sunflower seed production in 
1951 may reach 1,210,000 short tons, 
according to unofficial estimates. ‘This 
would be slightly more than the record 
output of nearly 1,200,000 tons of two 
years ago. Production last year has been 
estimated officially at about 700,000 tons. 
Stocks are small at present, and sufficient 
mainly for current domestic requirements. 


U.S.A. 


15°, rice increase. A national rice 
acreage allotment of 1,867,998 acres for 
the 1951 crop was announced recently by 
the U.S. Department of Agriculture. ‘This 
is an increase of around 15°/, over the 
1,633,000 acres planted in 1950. 


MOROCCO 


Long-staple cotton. French Morocco’s 
cotton production in 1950 was satisfactory, 
as regards the long-staple Pima 67 variety, 
of which 350 tons were produced last 
year, compared with 150 tons in 1949. 
The increase was due to an extension of 
the area from 1,000 to 1,800 hectares 
(1 hectare equals 2.47 acres), as well as to 
an improvement in yield. 

Attempts to grow medium-staple cotton 
in the Rharb area were disappointing. 
The yield was only about 40 tons instead 
of the 70 expected. This experiment 
seems to show that non-irrigated cotton 
growing is not possible in Morocco, owing 
to the irregularity of rainfall. 


CZECHOSLOV AKIA 


Five-year plan sugar target ex- 


ceeded. According to Messrs. Czarni- 
kow’s Sugar Review, beet production during 
the 1950-51 campaign has exceeded the 
target aimed at for 1953 in the five-year 
plan of 1948. The figure planned in that 
final year was 790,000 metric tons, refined 
value, equal to 880,000 metric tons, raw 
value. It is not stated to what extent that 
figure has been exceeded. 


SOUTH AFRICA 


Increased oilseed plantings antici- 
pated. It is reported that the Union of 
South Africa anticipates increased plant- 
ings of sunflower seed, soya beans and 
cotton, but decreased plantings of ground- 
nuts in 1950-51. 

Groundnut planting has been delayed 
by extremely dry weather. Most farmers 
had not planted by mid-December, al- 
though planting should have been com- 
pleted by the end of that month. Officials 
are reportedly seriously concerned that a 
shortage may develop. Any _ shortage, 
however, may be alleviated by an expan- 
sion in acreage of sunflowers, which can 
be planted until mid-February. In 
1949-50, groundnut production by Euro- 
peans amounted to 85,000 short tons. 
The pre-season price for groundnuts was 
set at £55 per ton (shelled basis) for the 
period November 1, 1950, to October 31, 
195I. 

Sunflower plantings in 1950-51 are 
expected to be larger than in 1949-50 
because many areas intended for ground- 
nuts will be diverted to sunflower. ‘The 
1949-50 production of seed was 35,000 
tons. ‘The Government for the first time 
has established a pre-season price for 
sunflower seed; this price is £21 15s. od. 
per ton. 

Soya bean acreage is expected to be 
about the same as last season, when 
10,000 to 12,000 tons (300,000 to 400,000 
bushels) were produced. ‘The Govern- 
ment also, for the first time, established 
a pre-season price for soya beans of 7os. 
per 200-lb. bag. Reports indicate an in- 
creasing interest on the part of farmers in 
soya bean production inasmuch as this 
crop fits into the mechanisation programme 
which is rapidly developing in the country. 

The 1950-51 cotton acreage is expected 
to amount to 60,000 acres, or double the 
1949-50 area. ‘The 1949-50 cotton crop 
was a relative failure and cottonseed 
production was only 2,650 tons. 

Sugar prospects good. It is likely 
that the season’s output of sugar will fulfil 
expectations and be a new record for 
South Africa’s industry, reports our corre- 
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spondent. The revised official estimate of 
production was 647,685 short tons, com- 
pared with the 1949-50 output of 561,122 
short tons and the 1944-45 record of 
614,000 short tons. The rainfall has been 
disappointing in the sugar regions. 

Maize surplus. ‘The maize crop for 
the coming season will be in the neigh- 
bourhood of 30 million bags (of 200 Ib. 
each), provided favourable weather con- 
ditions continue to the end of April. 
This a surplus of about 
8 million bags. 

‘The carry-over from the present season 
is likely to be 6 million bags, making a 
total of 14 million bags surplus by June, 
if all goes well with the growing crop. 

‘The good general rains towards the end 
of 1950 caused heavy plantings in most 
areas which were delayed by the drought 
earlier in the summer. Because the plant- 
ings have been so late, however, much will 
depend on what happens later in the 
season. If there are late rains, and if the 
frosts are also late, the crops should be 
good. If, however, the rains fail, or if 
the frost is early, the prospects are not 
so good. 

1950 wheat crop optimism. Most 
farmers in the south-western Cape Pro- 
vince have gathered their wheat crops, and, 
although recent rains tended to delay har- 
vesting, they caused little damage. 

In the Orange Free State sowings were 
on a record scale, and the crop, which has 
now been harvested, was rather larger than 
was generally anticipated. It is expected 
to exceed 54 million bags, so that it will 
be the largest wheat crop grown in South 
Africa within the past five or six years. 
Wheat imports will still be necessary. 


would give 


CHINA 


Embargo on tung oil. An embargo on 
Chinese tung oil exports has been imposed 
recently by Chinese Communist authori- 
ties, according to information by the U.S. 
Department of Agriculture’s Office of 
Foreign Agricultural Relations. 

This action has followed closely the 
imposition of ad valorem export duties, 
ineffective since December 15, on tung oil 
(10%, of export price), peanut oil (10%) 
and groundnuts (15°,). ‘These measures 
are believed to be in reprisal for the rigid 
controls over exports to China invoked in 
recent weeks by the United States. 

[Imports of tung oil into the United 
States in 1947 and 1948 totalled 60,782 
and 66,641 short tons, respectively. Of 
these quantities, and of the pre-war 
imports which averaged 61,595 tons, 
virtually all was of Chinese origin. 


162 


Tung oil imports into the United States 
in the last two years have dropped sharply 
largely because of reduced availabilities 
from China. Consequently, to supplement 
the domestically-produced oil, which from 
the 1949 crop of nuts was about 13,000 tons 
and from the harvest in 1950 probably will 
be about 5,700 tons, there have been 
imports from Argentina. In 1949, of the 
32,484 tons imported, about a quarter 
came from Argentina. In the first ten 
months of 1950 tung oil imports totalled 
45,317 tons, of which nearly one-fifth came 
from Argentina. 


FRANCE 

Winter corn slightly reduced. ‘The 
acreage seeded to winter grains in France 
was Officially estimated at 12.1 million 
acres as of December 1, 1950. ‘That total 
would be about 235,000 acres less than the 
winter seedings up to that date in 1949. 
The reduction from last year’s acreage 
shows in breadgrains, with the slight 
increases reported for barley and oats not 
sufficient to balance the decline in bread- 
grains. 

Winter wheat acreage is now estimated 
at 8.9 million acres, compared with 9.2 


million acres seeded by December 1, 1949. | 


Rye acreage, placed at 1.2 million acres, 
is about 2°, less than that seeded a year 
earlier. Barley, as estimated at 635,000 
acres on December 1, would be about 15°;, 
larger than on that date of 1949, and oats 
seeded was reported at 1.4 million acres, 
very slightly above the area seeded a year 
ago. 

The Ministry of Agriculture attributes 
the reduction from a year ago partly to 
unfavourable weather at planting time and 
partly to delayed operations caused by the 
unusually large beet harvest. 


Sugar beet from the 1950 crop pro- 
duced 1,270,000 tons of sugar plus 
3,400,000 hectolitres of alcohol, compared 
with 792,600 tons and 1,774,000 hecto- 
litres in 1949. 

1951 grain area. The area under 
grains in France on February 1 was esti- 
mated at 5,343,270 hectares, compared 
with 5,462,695 a year ago and 6,854,196 
on February 1, 1938, the Ministry of 
Agriculture announces. The total in- 
cludes : 

Hectares (1 hectare—2.47 acres) 
Feb. 1, Feb. 1, Feb. 1, 
1951 1938 


3,949,270 5,037,289 
481,590 547,521 
271,915 194,255 
579,150 910,532 


1950 
4,078,800 
492,550 
240,640 
579,350 


Wheat 
Rye 
Barley 
Oats 
The decline in the wheat area is 


attributed to bad weather and the excep- 


tionally large sugar-beet crop which delayed 
soil preparation. The expansion of the 
area under barley is due to good mar. 
keting prospects. 

A smaller wheat crop would adversely 
affect wheat exports which are planned 
to reach 1,500,000 metric tons in 1952. 
Wheat exports so far have reached the 
record figure of goo,ooo metric tons. 


SOUTHERN RHODESIA 


Increased cotton cultivation. The 
Marketing Branch of the Native Agricul- 
ture Department has recently given figures 
of cotton production during the last five 
years. In 1946 only 13,509 lb. of seed 
cotton were produced, but figures for the 
succeeding years are as follows: 1947, 
75,543 |b.; 1948, 259,111 Ib.; 1949, 
1,425,574 lb.; and 1950, 4,360,246 Ib. 
For 1951, seed cotton has been issued 
sufficient to produce a crop of 8,680,000 lb. 
‘The European-grown crop is also reported 
to be steadily increasing; a total of over 
2,000,000 Ib. was reached last vear. 


PAKISTAN 


First linseed forecast. The first fore- 
cast of the area under crop for the year 
1950-51 is 78,000 acres, as against 75,000 
acres reported in the first forecast of the 
previous year, and shows an increase of 4°,,. 
The acreage reported in the final forecast 
of the previous year was 80,000 acres. The 
condition of the crop is reported as fair. 


Maize—slight increase. First fore- 
cast for the year 1950-51 of the area under 
maize is 1,000,000 acres, as against 991,000, 
reported in the first forecast last year. 
This includes the area damaged or des- 
troyed by excessive rains and heavy floods 
in the Punjab, which amounts to g5,000 
acres, or 21%, of the area under the crop in 
the Punjab. Sowing commenced on 
normal dates. 

Jowar—3.7°,, increase. First forecast 
of the area under jowar (sorghum) for 1950- 
51 is 1,208,000 acres, as against 1,165,000 
acres reported in the first forecast of the pre- 
vious year. There has been a substantial in- 
crease of 24°, in the acreage of this crop in 
the Punjab, which is attributed to favour- 
able weather conditions at the time of 
sowing. 

Bajra—4.3°,, decrease. According to 
the first forecast, 2,334,000 acres have been 
sown to bajra for the 1950-51 crop. This 
compares with 2,438,000 acres reported at 
the same time last year. Except in the Sind 
there is a general decrease in the acreage 
of this crop'throughout Pakistan, «*tributed 
to unfavourable weather. The condition 
of the crop as a whole was bel normal. 
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